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CLINICAL EXPERIENCES WITH PROTAMINE-ZINC-INSULIN AND OTHER 
MIXTURES OF ZINC AND INSULIN IN DIABETES MELLITUS* 


By I. M. Rasinowrtcu, J. S. Foster, 


A. F. Fow.er anp A. C. Corcoran, 


_ Montreal 


A NUMBER of reports have now appeared on 
the clinical use of protamine-insulin in the 
treatment of diabetes mellitus and practically all 
of the claims made for this combinatiorr by its 
discoverers’? have been confirmed. Its ad- 
vantages are many, chief of which is the absence 
of severe hypoglycemic reactions. As we have 
shown in a previous report’ even perfectly normal 
‘persons were given as much as 50 units of the 
mixture, with the development of slight reactions 
only, or none at all, and, judging from the blood 
pressure findings and the known antagonistic 
action of insulin and adrenalin, it would appear 
that the ability to tolerate these large dosages 
is due to the disproportion between the action 
of adrenalin and that of the slowly liberated 
insulin. Another great advantage of the pro- 
tamine mixture, at least with the high carbo- 
hydrate-low calorie diet, is the ability to control 
the diabetes with one injection only a day, instead 
of the usual two, three and more with the regular 
insulin in the severe diabetic and, particularly, 
in the “insulin-waster’. It has been stated that 
this mixture disintegrates rapidly and, therefore, 
must be prepared freshly every ten days or two 
weeks. Our stability tests? however, clearly 
show that it is stable for at least six months even 
at room temperature. The only contra-indi- 
cations of protamine and insulin appear to be 
coma, infection, and the emergency pre-operative 
and post-operative treatment of the surgical 


*From the Department of Metabolism, The Montreal 
General Hospital, and the Spectrographic Laboratories of 
the Physics Department, McGill University, Montreal. 


The different mixtures used in this investigation were 
prepared by Dr. D. A. Scott in the Connaught Laboratories 
of the University of Toronto, and supplied gratis through 
the courtesy of Prof. C. H. Best. 


239 


diabetic; that is, conditions under which the 
rapid action of insulin is necessary. 

Satisfactory as this protamine mixture is, 
newer experiences show that much more is, as 
yet, to be expected from insulin. A number of 
substances have been found to act somewhat 
similarly to protamine. These include organic 
substances (spermine, beef thymus gland, etc.) 
and’a number of metals. Of these substances, 
this communication is concerned with the action 
of zinc. 

The use of zinc was not fortuitous; there is 
much to suspect an intimate relationship between 
this metal and the action of insulin. Firstly, 
zine is widely distributed in nature‘, and there is 
reason to believe that, unlike lead, its occurrence 
in biological materials is, in many cases, not 
accidental but useful’. Of special interest in 
the case of diabetes is the fact that, though zinc 
has been found in almost every tissue of animals, 
particularly large quantities have been found to 
occur in the pancreas’,®,’. Furthermore, as 
Scott has shown’, zinc is apparently a constituent 
of insulin, regardless of the method of preparation 
of the latter, and it is not there as an impurity 
but is bound chemically’. These facts, combined 
with the observation that zine forms complex 
salts with amines and also that metals may be 
essential for the union of protamines and pro- 
teins’® led Scott and his co-workers to consider 
the possibility that zinc may play a part in the 
formation of the protamine-insulin complex, and 
that, by building up a more complex combination 
of protamine, insulin and zinc, the action of the 
insulin might be more prolonged than with pro- 
tamine and insulin alone. In the experimental 
animal this was proven to be so”, and it was 
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these results in animals which prompted us to 
test different combinations of zinc, insulin and 
protamine clinically. The materials investigated 
included solutions of insulin and protamine- 
insulin mixtures which contained, or to which 
were added, different quantities of zinc. To 
simplify interpretation of the data, all of the 
solutions of insulin and protamine were prepared 
under uniform conditions and thus differed from 
each other with respect to zine content only. 
All were prepared by Dr. D. A. Scott in the Con- 
naught Laboratories of the University of Toronto. 


PROTAMINE-ZINC-INSULIN 


The first product tested was a combination of 
protamine and insulin to which was added one mg. 
of zine per 500 units of insulin, and, as in the 
preparation of the regular protamine-insulin 
mixture, two solutions were used. The zinc, 
protamine and insulin were all combined in an 
acid solution. The other solution contained a 
buffer phosphate, 1 c.c. of-which, when added to 
the protamine-zinc-insulin complex, adjusted the 
reaction so that the hydrogen-ion concentration 
of the suspension was identical with that of blood. 
This mixture will, hereafter, be referred to as 
protamine-zinc-insulin. * 


Buioop SuGar TIME CURVES 


As a preliminary procedure, blood sugar time 
curves were obtained in diabetics with protamine- 
zinc-insulin, and these were compared with curves 
obtained under similar conditions in the same 
subjects with similar dosages of protamine-insulin. 
To reduce the variables to a minimum, and thus 
simplify interpretation of the data, the uni- 
formity of the conditions under which these 
experiments were made was rigidly controlled. 
In each case, the patient was allowed no food nor 
fluids of any kind, except water, after six o’clock 
the evening before the test, and the usual evening 
dose of insulin was discontinued to ensure hyper- 
glycemia in the fasting state. At 8 a.m. on the 
day of the test (after fasting 14 hours) the blood 
sugar was determined and 50 units of the mixture 
were injected subcutaneously. Blood sugar de- 
terminations were then made every two hours 
thereafter for the following twenty-four hours. 
The subject was kept at rest in bed during the 
entire period of observation, and allowed no food 





*The term protamine-zinc-insulin is used in preference 
to protamine-zinc-insulinate, since it is not, as yet, certain 
whether the protamine and insulin form a true chemical 
compound. For the same reason, the mixture of pro- 
tamine and insulin is designated as protamine-insulin and 
not protamine-insulinate. 
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nor fluids of any kind, except water. Because 
of the possible hyperglycemic effects of tobacco, 
smoking was also forbidden during the entire 
period of observation. Space does not permit 
citation of all of the data. A typical result in a 
severe diabetic (Hosp. No. 3847/35) is shown in 
Chart 1. 

It will be noted that the ability to lower the 
blood-sugar in this case was practically the same 
with the two mixtures; with the protamine-insulin, 
the blood sugar decreased from 0.172 per cent. to 
0.070 per cent—102 mg.—and with the pro- 
tamine-zine-insulin it decreased from 0.256 to 
0.150 per cent—106 mg. The action of the 
zinc mixture was, however, definitely more pro- 
longed than that of the protamine-insulin. With 
the protamine-insulin a definite increase of blood 
sugar was noted at the end of 15 hours; whereas, 
following administration of the protamine-zinc- 
insulin the blood sugar was still at its lowest level 
at the end of 18 hours. It will also be noted that, 
though the blood sugar was higher in the fasting 
state at the beginning of the protamine-zinc- 
insulin experiment than in the protamine-insulin 
test, it was lower at the end of the experiment; 
in the protamine-insulin experiment, the blood 
sugar in the fasting state was 0.172 per cent at 
the beginning of the test and 0.400 at the end; 
whereas with the protamine-zinc-insulin it was 
0.256 per cent at the beginning, and 0.300 per 
cent only at the end of the test. 

Age is a factor which may influence the action 
of insulin; in general, young diabetics respond 
better to insulin than elderly people. In Chart 7 are 
therefore shown the effects of protamine-zinc-insu- 
lin ina much older diabetic (Hosp. No. 2870/36) 
than shown in Chart 1. It will be noted 
that a single injection of protamine-zinc-insulin 
caused the blood sugar to decrease from 0.285 
per cent to the hypoglycemic level (below 0.07 
per cent) and the blood sugar was still at the 
hypoglycemic level 36 hours after the injection. 
The patient then became restless, and it was 
necessary to discontinue the experiment. It is 
of interest to note, however, that, though the 
man ate a hearty meal after the experiment, the 
blood sugar on the following morning (48 hours 
later) was still lower than at the beginning of the , 
experiment. 

The prolonged action of the insulin noted in 
this case might be expected in a mild diabetic; 
but the disease in this case was not mild, nor was it 
easily controlled. This patient was purposely 
selected for this experiment, not only because of 
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the severity of the disease but also because he 
is an “‘insulin-waster’”’. To control the diabetes 
reasonably well he generally requires about 75 
units of insulin a day, divided into 3 injections 
at 8-hour intervals, instead of in relationship to 
meals; but, in spite of these dosages, the blood 
sugar has rarely been found normal in the fasting 
state; it ranged between 0.200 and 0.300 per cent. 
The long period of fasting must, of course, be 
considered. Proof, however, that the fasting was 
not an appreciable factor in the prolonged action 
of the insulin is seen in a control experiment in 
which the blood sugar was determined before, 
and 24 hours after, administration of a similar 
amount of regular insulin. Thus:— 


Blood sugar (per cent) 


24 hours 
Before After 
administration administration 
Regular insulin........... 0.344 0.204 
Protamine-zinc-insulin. .. . 0.285 0.066 


As will be shown later, this prolonged action 
of the zinc mixture was not an isolated experience, 
and was also observed when the patients were 
not only given their usual three meals but were 
also allowed some food in the late morning, in 
the afternoon and at bed-time. 


RESULTS OF TREATMENT 


A better example of the effects of addition of 
zinc to protamine-insulin is seen in the results 
of treatment shown in Table I. This patient 
(Hosp. No. 1650/35), in addition to being a 
severe diabetic, is also an ‘‘insulin-waster’’ and 
his records show that the blood sugar was rarely 
normal in the fasting state. For a number of 
reasons, largely personal and which cannot be 
dealt with here, this man has been in the hospital 
for some time. Owing to the accuracy with 
which the diet could be controlled and his willing- 
ness to cooperate, he was, therefore, an ideal sub- 
ject for this study. In this Table are recorded 
the blood sugars which were obtained in the fast- 
ing state every other day during two months of 
treatment with protamine-zinc-insulin. For com- 
parison are also recorded a similar number of 
blood sugar determinations made under the same 
conditions during a similar period of treatment 
with protamine-insulin, and these are compared 
with a similar number of blood sugars obtained 
during treatment with the regular insulin. The 
data are strictly comparable, since no changes 


TABLE I. 


Bioop SuaGars OBTAINED IN THE FAstTING StTaTE Every 
OtruerR Day ror 6 Montus SHowING ContTrRot or Dta- 
BETES IN AN “INSULIN-WASTER”’ DurING TREATMENT 
WITH REGULAR INSULIN, PROTAMINE AND INSULIN, AND 
PROTAMINE, ZINC AND INSULIN 


(Hosp. No. 1650/35) 


Protamine | Protamine, 


Regular and Zinc and 
Insulin Insulin Insulin 
0.208 0.181 0.117 
0.196 0.114 0.076 
0.149 0.232 0.059 
0.166 0.105 0.057 
0.434 0.054 0.091 
0.172 0.400 0.145 
0.109 0.083 0.370 
0.217 0.080 0.067 
0.555 0.333 0.075 
0.145 0.333 0.277 
0.454 0.385 0.074 
0.357 0.082 0.050 
0.111 0.059 0.054 
0.172 0.078 0.060 
0.400 0.066 0.217 
0.279 0.038 0.066 
0.322 0.117 0.079 
0.285 0.128 0.066 
0.280 0.333 0.181 
0.302 0.091 0.054 
0.263 0.244 0.051 
0.208 0.250 0.068 
0.222 0.188 0.164 
0.295 0.250 0.058 
0.207 0.250 0.161 
0.208 0.143 0.053 
0.217 0.122 0.322 
0.196 0.312 0.263 
0.333 0.128 0.104 
0.285 0.117 0.104 
Summary: 
Total Number.... 30 30 30 
Normal: 
Number......... 2 16 at 
Per cent of total. . 6.6 51.6 70 
Average blood sugar| 0.258 0.177 0.119 


whatever were made in the treatment otherwise 
during the entire period of observation. The 
poor control of the diabetes, owing to insulin 
wastage, during the treatment with regular 
insulin is obvious, and it will be noted that 
though the protamine-insulin led to definite im- 
provement the protamine-zinc-insulin was much 
more effective. A summary of the findings is 
given at the foot of the same Table. It will be 
observed that during treatment with the regular 
insulin 2 only of the 30 blood sugars, an incidence 
of 6.6 per cent, were within the normal limits 
(less than 0.120 per cent). With the protamine- 
insulin 16 of 30 blood sugars were normal—an 
incidence of 53.3 per cent; whereas, with the 
protamine-zinc-insulin, of the 30 blood sugars 21, 
an incidence of 70.0 per cent, were within the 
normal limits. More significant, however, are 
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the average blood sugar values. It will be noted 
that during the treatment with the regular insulin 
the average of all the blood sugars was 0.258 
per cent; with the protamine-insulin it was 0.177 
per cent; whereas, with the protamine-zinc-insulin 
it was perfectly normal, namely, 0.119 per cent. 


TaBLeE II. 


SuMMARY OF WEEKLY BLoop SuGars OBTAINED IN THE 

Fastine State SHowine Controt or DIABETES IN 10 

“TNSULIN-W ASTERS’’ DuRING TREATMENT WITH REGULAR 
INSULIN, PROTAMINE-INSULIN AND PROTAMINE-ZINC- 


INSULIN 
Protamine | Protamine, 
Remarks Regular and Zine and 
Insulin| Insulin Insulin 
Total number of analyses.| 80 80 80 
Normal blood sugars: 
DE a 045 4acio mus 4 21 58 
Per cent of total....... 5.0 26.2 72.5 
Average blood sugar (Per 
tai ievinceuneun 0.285 0.189 0.131 
Average daily dose of 
insulin (units)......... 46.5 78.2 59.4 
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Satisfactory as the conditions were in the above- 
mentioned experiment, the findings in one case 
only are not as significant as averages based upon 
a number of cases. In Table II, therefore, is 
recorded a summary of the experiences with 10 
other diabetics. These patients were also selected 
not only because of the severity of the diabetes 
but also because they were “‘insulin-wasters’’. 
The response to diet and to the regular insulin 
in these cases was well known; none had been 
under observation in this clinic for less than three 
years; all had been on the high carbohydrate-low 


‘calorie diet, and, as in the above-mentioned case, 


no changes whatever were made in the treatment 
otherwise, when the regular insulin was replaced 
by the protamine-insulin and when the latter 
was replaced by the protamine-zinc-insulin. The 
blood sugars upon which this summary is based, 
represent weekly determinations in the fasting 
state. In this Table, therefore, is recorded the 


average of 80 blood sugar determinations during 


BLOOD SUGAR TIME CURVE OF A SEVERE DIABETIC FOLLOWING 
ADMINISTRATION OF 50 CONNAUGHT ZINC-INSULIN 
(1cc=4.0x 10-" gms sinc per cc) 
° 2 4 6 8 io 12 4 1 18 
Hours after injection 
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two months of treatment with the protamine- 
zinc-insulin. This average is compared with 
that of a similar number of blood-sugar determi- 
nations made under the same conditions during 
a similar period of treatment with protamine- 
insulin, and this is compared with the average 
blood sugar of an equal number of determinations 
during treatment with the regular insulin. 

As stated, all of these diabetics were selected 
because they were “‘insulin-wasters’, and the 
poor control of the diabetes with the regular 
insulin is obvious; the average blood sugar was 
0.285 per cent. Attempts to improve the control 
by the use of more insulin resulted almost in- 
variably in severe hypoglycemic reactions. It 
will, therefore, be noted, as in the above- 
mentioned case, that though the protamine- 
insulin was much more effective in controlling 
the diabetes than the regular insulin it was not 
as effective as the protamine-zinc-insulin; of the 
80 blood sugars which were obtained during treat- 
ment with the regular insulin, 4 only were normal 
(an incidence of 5 per cent); with the protamine- 
insulin, 22 of the 80 were normal (an incidence of 
26.2 per cent); whereas, with the protamine-zinc- 
insulin, 58 were normal (an incidence of 72.5 
per cent). The average blood sugar values are 
striking. It will be noted that the average control 
of the diabetes with the zinc mixture was almost 
perfect ; though the average blood sugar decreased 
from 0.285 to 0.189 per cent with the protamine- 
insulin, it decreased to 0.131 per cent when the 
latter was replaced by the protamine-zinc-insulin. 
For the purpose of comparison, the combined 
data of the 10 cases and the above-mentioned 
case are graphically recorded in Chart 10. These 
data, in our opinion, are incontestable proof of 
the superiority of the zinc treatment. 


THE INFLUENCE OF ZINc UPON THE 
SENSITIVITY TO INSULIN 


A number of the data suggest that the addition 
of zine to the protamine-insulin not only led to a 
more prolonged effect upon the blood sugar but 
also increased the sensitivity of the individuals to 
the injected insulin. 

Hypoglycemic Reactions—As_ stated pre- 
viously’, large doses of the protamine-insulin 
mixture were found necessary when attempts 
were made to control the diabetes in insulin- 
wasters with one injection only a day; but unlike 
with the regular insulin, these large dosages did 
not cause severe hypoglycemic reactions. An 
entirely different experience was, however, met 
with when the protamine-insulin was replaced by 
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protamine-zine-insulin. Because of the uncom- 
mon occurrence of reactions with the protamine- 
insulin, similarly large doses of the zinc mixture 
were used in our early experiments. This 
practice, however, had to be discontinued because 
of the frequency and severity of the reactions. 
This alone suggested that the zinc increased the 
sensitivity of these individuals to the injected 
insulin. Further suggestive are the experiences 
with blood and urinary sugars. 

Hyperglycemia and Glycosuria.—In common 
with other workers we have found that, when the 
protamine-insulin was substituted for the regular 
insulin, glycosuria and hyperglycemia reappeared 
in most cases, but without change of dosage the 
glycosuria disappeared within a week or 10 days 
and the blood sugar returned to the normal, or 
nearly normal, level; after some weeks of treat- 
ment it was found possible in some cases to 
reduce the insulin dosage. The reappearance 
of the hyperglycemia and glycosuria was 
apparently due to the relatively slow rate at 
which the insulin was liberated from its combi- 
nation with the protamine. Assuming this to be 
the correct explanation, hyperglycemia and 
glycosuria should also reappear temporarily when 
protamine-insulin is replaced by protamine-zinc- 
insulin. This has not, however, as yet, occurred. 
This, therefore, also suggests that the zinc in- 
creased the sensitivity of these individuals to the 
injected insulin. 

Action of Protamine-Zinc-Insulin in Severe 
Acidosis—As stated previously, from the ex- 
periences to date with protamine-insulin, it 
would appear that the contra-indications to the 
use of this mixture are coma, infection and the 
emergency pre-operative and _ post-operative 
care of the surgical diabetic; that is, conditions 
wherever rapid action of insulin is necessary. 
This does not, however, appear to apply to 
protamine-zinc-insulin. This is suggested from 
a recent experience in a case of severe acidosis. 
The case was that of a girl, 5 years old (Hosp. 
No. 4526/36) who was admitted to the hospital 
in a state of pre-coma with the usual clinical 
features—fiushed face, dry skin, slight Kussmaul 
respirations and a marked acetone odour to the 
breath. In addition, the urine contained a large 
amount of sugar and acetone and a fairly heavy 
trace of diacetic acid. The blood sugar was 
0.588 per cent. Ten units of protamine-zinc- 
insulin were given subcutaneously and, in accord 
with our usual practice, in the absence of vomit- 
ting, she was given frequent feedings of well- 
salted, fat-free, broth and as much water as 
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desired. At 9.45 p.m.—5 hours and 45 minutes 
after the injection of the insulin—the blood sugar 
had decreased to 0.137 per cent and the following 
morning (at 8.30 a.m.) with no other treatment, 
and no further administration of insulin, the blood 


sugar was 0.063 per cent. The clinical signs and 
symptoms of acidosis had entirely disappeared. 
It will, therefore, be noted that one injection 
only of 10 units of protamine-zinc-insulin lowered 
the blood sugar in this case from a markedly 
hyperglycemic state to the normal level and the 
blood sugar was not only normal 16% hours after 
this one injection, but there was a tendency to- 
wards hypoglycemia. The juvenile diabetic un- 
doubtedly responds more readily to small doses 
of insulin than the adult. In view, however, of 
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treatment. It will be noted that the average 
dosage of the protamine-insulin was greater than 
that of the regular insulin. As stated previously, 
this increase was necessary in order to control 
the diabetes with one injection a day. It will 
be noted, however, that the average dosage of 
the zine mixture was appreciably less than that 
of the protamine and insulin alone. Because of 
the slow rate at which the insulin is liberated 
from protamine-insulin the diabetic lives under 
more physiological conditions than when treated 
with the regular insulin. Therefore, in the in- 
terpretation of the above data, a possibility which 
had to be considered was that the smaller dosages 
of the protamine-zinc-insulin may not have been 
due to increased sensitivity to insulin, but to 


TABLE III. 


SHOWING IMMEDIATE Errects OF REPLACING REGULAR INSULIN 
By PRoTAMINE-ZINC-INSULIN 


Subject: No. 7496/30. Male. Age 38. Diabetes 6 years. 


Diet Insulin | 
Date | Remarks Blood 
F P |. Cal. Type Dosage Interval Sugar 
(Units) (Per cent) 
1936 

July 7 | At work | 250 | 45 | 100 | 1825 | Regular 10-10-10 Every 8 hrs. | 0.500 

10 “cc “cc “ec ‘ec ‘cc “cc “cc 20-20-15 ce 
at ‘cc “cc “ec “cc cc “ce cc “cc ce 0.295 
28 | Inbed | 300} 100} 100 | 2500 7 15-15-15-15 | Every 6 hrs. | 0.285 
29 “cs “cc “ce “a “cs “cc ce 10-10-10-10 “cc 0.059 
30 ” ” " " ” Prot-Zn 40-0-30 Before meals | 0.066 
31 “cc “cc 6c ‘cc “ “cc “cc 50-0-20 cc “ce 0.105 
Aug. 1 ‘ec ce ‘ec ce ée ‘cc “cc 40-0-20 ‘ec “ce 0.047 
9 ‘ec “ ‘ec “ce “ce ‘ec cc 40-0-10 cc ce 0.056 
3 cc ‘ec cc ‘cc ée éc ‘ec “ce éc écé 0.087 
4 ‘ec “ec “cc “cc sc “c“ “cc 40-0-0 ‘cc c 0.156 
5 cc “ce “cc “cc “cc “ ce “cc “ce écé 0.077 
6 cc “ce “ce “ec oe “cc éc “ce ce 6c 0.049 


- - 


the clinical condition in general, the response 
noted in this case was not expected. It had never 
been met with heretofore with the regular insulin. 
Increased sensitivity to the injected insulin 
appears to have been the cause.* 

Reduction of Insulin Dosages.—Finally, there 
are the experiences with later insulin require- 
ments. In Table II are recorded the average 
dosages required to keep the diabetes under 
control with the regular insulin, the protamine- 
insulin, and the protamine-zinc-insulin. The 
data are strictly comparable, since in each case 
they represent conditions after similar periods of 


* Since this paper was submitted for publication, an equally 
striking result was obtained in a very severe adult diabetic. A 
male, age 46 years, was admitted to the hospital on August 18th 
(Hosp. No. 4642/36). In addition to sugar, acetone and dia- 
cetic acid in the urine and a fasting blood sugar of 0.416 per 
cent, the blood was lipemic. He was given forty units of the 
protamine-zinc-insulin mixture and nineteen hours later, with no 
further administration of insulin, the urine contained a trace of 
sugar only, the clinical signs of acidosis had disappeared and the 
blood sugar was perfectly normal, namely, 0.074 per cent. The 
lipemia had also disappeared. 





improvement of carbohydrate tolerance caused 
by the protamine-insulin. That this is not the 
correct explanation is clearly shown in the results 
of treatment when the regular insulin was re- 
placed by protamine-zinc-insulin without previous 
treatment with protamine-insulin. The follow- 
ing case isanexample. In Table III are recorded 
the findings in a case of severe diabétes (No. 
7496/30). 


This patient, a male, aged 38, and a diabetic of 6 
years’ duration, was admitted to the Montreal General 
Hospital on July 28th because of poor control of the 
diabetes. At his last visit to the clinic on December 19, 
1935, he looked, and stated he felt, very well, and the 
diabetes was also under fairly good control according to 
the laboratory findings; the urine was free of sugar and 
acetone bodies, and there was a moderate degree of hyper- 
glycemia only. The diet then consisted of 250 g. of 
carbohydrate, 45 g. of fat and 100 g. of protein, and, with 
this diet, he required 10 units of insulin every 8 hours. 
He was not seen again until July 7th of this year, when he 
reported to the clinic because of marked weakness and 
loss of weight. He then stated that he had followed his 
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treatment carefully, but that for the last two or three 
months, in addition to his usual duties, he had been working 
very hard every night including Sundays and that he also 
had had many worries. It was obvious from the clinical 
picture alone that the diabetes was very active. In 
addition, the urine contained sugar and acetone bodies, 
and the blood sugar, in the fasting state, was 0.500 per cent. 
He returned to the clinic three days later, and, because 
of the above findings the insulin dosage was increased to 
55 units a day, that is, 20-20-15 at eight-hour intervals. 
Eleven days later, on July 21st, though the urine still 
contained sugar, the acetone bodies had disappeared, and, 
though the blood sugar had decreased, there was still a 
marked degree of hyperglycemia in the fasting state; the 
blood sugar was 0.295 per cent. Because of the improve- 
ment noted, the treatment was not changed and he was 
requested to return a week later. It will be noted that 
there was practically no further improvement; the blood 
was still markedly hyperglycemic in the fasting state; 
the blood sugar was 0.285 per cent. The man was, 
therefore, admitted to the hospital, put to bed and, be- 
cause of the marked emaciation, given a more liberal diet. 
The total insulin dosage was practically the same, except 
that it was distributed at more frequent intervals, that is, 
every 6 hours. It will be noted that the immediate 
response to this treatment was good; on the following 
morning, in the fasting state, the blood was hypoglycemic; 
the blood sugar was 0.059 per cent. The insulin dosage 
was then reduced to 40 units, and this also kept the diabetes 
under good control for the following 24 hours; the blood 
was still hypoglycemic in the fasting state; the blood 
sugar was 0.066 per cent. Protamine-zinc-insulin was 
then substituted for the regular insulin, but, in accord with 
our experiences, though the number of injections was 
reduced, the total number of units was increased. The 
subsequent course was typical. It will be noted that 
one week after the regular insulin was replaced by the 
protamine-zinc-insulin the patient required less insulin, 
in spite of the sedentary life (rest in bed) and increase of 
diet; with 40 units of the protamine-zinc-insulin given at 
one injection and a diet of 2,500 calories the diabetes was 
not only under perfect control but the blood in the fasting 
state was hypoglycemic; whereas, with 55 units of the 
regular insulin, divided into 3 injections, the blood, ob- 
tained under the same conditions, was markedly hyper- 
glycemic, in spite of a more active life and a diet of 1,825 
calories only. 


From the combined data it would thus appear 
that the addition of zinc to the protamine-insulin 
mixture not only prolongs the action of the insulin, 


but that this metal in some as yet unknown man- 


ner increases the sensitivity of the individual to 
the insulin. Parenthetically, it may here be 
observed that the above case is an example of 
the method we are using when the regular insulin 
is replaced by the zine mixture. It will be noted 
that the urine is first rendered free of sugar and 
the blood sugar is brought to the normal level 
with regular insulin. As soon as the diabetes is 
under control larger doses of the protamine-zinc- 
insulin are given, but in one or, at most, two 
injections only during the day. Subsequent re- 
duction of dosage is then dependent upon the 
degree of control of the diabetes. 


PLASMA CHOLESTEROL 


Hypercholesterolemia is a common mani- 
festation of uncontrolled diabetes, and improve- 
ment.of the diabetes generally leads to reduction 
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of the blood cholesterol to the normal level. Our 
cholesterol data, therefore, afford further evidence 
of the superiority of the zinc mixture. In the 
paper on protamine and insulin? the average 
value of 200 cholesterol determinations made 
during treatment with the regular insulin was 
compared with the average of a similar number of 
determinations made during treatment with 
protamine-insulin. No significant difference was 
noted in the group as a whole. This, as was 
shown, was due to the fact that the blood chol- 
esterol was normal in the majority of cases during 
treatment with the regular insulin. In order to 
demonstrate the influence of treatment upon the 
plasma cholesterol, it was necessary to divide 
the cases into those with and those without 
excess quantities of this lipoid, and as will be 
seen in the case cited, in which the cholesterol 
was definitely increased during treatment with 
the regular insulin, a definite decrease was noted 
when the latter was replaced by protamine- 
insulin. It is, therefore, of interest to note that 
when the protamine-insulin was replaced by 
protamine-zinc-insulin, a further improvement 
was noted. A summary of the findings is given 
in Table IV. It will be noted that no significant 


TABLE IV. 


SHOWING INFLUENCE OF REGULAR INSULIN, PROTAMINE- 
INSULIN AND ProTaMINE-Zinc-INsuLIN Upon CuOL- 
ESTEROL AND BILIRUBIN CONTENTS OF BLOOD PLASMA 








Cholesterol Bilirubin 
(Per cent) * (Units) * 
Treatment ——— —— 
Whole Whole 
Group| 1612/35 | Group| 4986/34 
Regular insulin........ 0.204| 0.261 | 0.63 | 1.26 
Protamine-insulin.... . 0.190} 0.235 | 0.49] 0.51 
Protamine-zinc-insulin. |} 0.193} 0.208 | 0.48 0.35 


*Average of all determinations. 


difference was noted in the group as a whole, 
but in the case in which the blood cholesterol was 
increased during treatment with the regular in- 
sulin a decrease occurred when the latter was 
replaced by protamine-insulin, and this was fol- 
lowed by a further decrease when the protamine- 
insulin was replaced by protamine-zinc-insulin. 


LIVER FUNCTION 


In our paper on protamine-insulin’ it was stated 
that, in common with other workers, we had 
found that the use of. protamine-insulin led to 
improvement of liver function. The degiee of 
improvement in our cases was estimated by the 
van den Bergh reaction for bilirubin in blood 
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plasma. As in the case of cholesterol, however, 
to demonstrate the improvement, it was necessary 
to divide the cases into those with and those with- 
out excess quantities of this bile pigment. Using 
the same index, a further improvement was noted 
when the protamine-insulin was replaced by 
protamine-zinc-insulin. This is also shown in 
Table IV. It will be observed that, though there 
was no significant difference between the effects 
of the two protamine mixtures in the group as a 
whole, definite improvement was noted in the 
case in which the bilirubin content of the blood 
was increased before treatment; with the regular 
insulin the blood contained an average of 1.26 
units; with the protamine-insulin it decreased to 
0.51 units; but a further reduction occurred 
when the latter mixture was replaced by pro- 
tamine-zinc-insulin. 


NEURITIS 


The limited experiences to date do not warrant 
definite conclusions, but they suggest that, in 
addition to improvement of liver function, pro- 
tamine-zinc-insulin will be found particularly 
beneficial in diabetics with neuritis. 


THE PREPARATION OF PROTAMINE-ZINC- 
INSULIN 


In order to avoid hypoglycemic reactions with 
large doses of protamine-insulin, we had the 
impression that it was necessary to allow the 
mixture to age for a number of days before it 
was used*. When freshly prepared there was 
still a small, but negligible, amount of free insulin 
in the supernatant fluid. It appeared, however, 
that an appreciable amount was adsorbed onto, 
rather than chemically bound with, the protamine 
precipitate. The control of the diabetes also 
appeared better when the mixture was allowed 
to age a number of days, and these experiences 
fitted in with the observation of Scott and Fisher 
in animals'’. These authors observed that the 
hypoglycemia was more prolonged in those 
rabbits which had been injected with a mixture 
prepared several days previously than in those 
which had received the freshly prepared product. 
Ageing is, however, apparently not necessary 
with protamine-zinc-insulin. To date, at least, 


we have found that the diabetes is as readily 
controlled with the freshly prepared product as 
with mixtures as much as one month old or more. 
In fact, it would appear that it is best used when 
freshly prepared, and this also fits in with obser- 
vations on animals (D. A. Scott—Personal com- 
munication). . 


GENERAL APPLICATION OF PROTAMINE- 
Zinc-INSULIN 


Because of the above-mentioned findings the 
protamine-zinc-insulin has now entirely replaced 
the use of protamine-insulin in this clinic, and 
its action in all types of diabetes, with and with- 
out complications, is now being investigated. A 
routine method for its use in general practice 
with the high carbohydrate-low calorie diet, in 
the uncomplicated diabetic will form, in detail, 
the subject-matter of a later report. 


OTHER MixTuRES OF ZINC AND INSULIN 


Because of the above-mentioned experiences 
with protamine-zinc-insulin an attempt was made 
to study the effects of zinc in other preparations 
of insulin. In order, however, to measure these 
effects reasonably quantitatively it was considered 
necessary to determine definitely whether regular 
insulin is entirely free of this metal, and, if not, 
the amount which it contains. A priori, one 
would expect that this insulin contains some zine. 
As stated, zine is present in large quantities in 
the pancreas, and, though Scott has devised a 
method by means of which the ash content of 
insulin is greatly reduced, inorganic matter is 
not eliminated entirely’. 


SPECTROGRAPHIC DETECTION AND QUANTITATIVE 
ESTIMATION OF ZINC IN INSULIN 


According to preliminary analyses it appeared 
that commercial insulin was either free of zinc, 
or that the amounts were too small to detect by 
the usual chemical methods. The first step in 
this investigation was, therefore, the develop- 
ment of a spectrographic method by one of the 
writers (J.S.F.). 

The analyses were carried out by the internal 
standard method and involved a new procedure 
in wedge photometry. The source and manner 
of excitation have been described in a recent 
paper”. To the insulin, in the usual form, a 
silver solution was added to give a concentration 
of 5 x 10° g. of silver per c.c. as the internal 
standard. By means of a capillary pipette, 0.1 
c.c. of this material was placed on a flat aluminium 
electrode, 2 sq. cm. in area, and dried under 
reduced pressure. A second electrode carried the 
above mixture together with 5 x 10~ g. of zine, 
the dilution being taken into account. The 
spectra were excited by 3.5 mm. (direct current) 
sparks from a pointed aluminium electrode. An 
automatic arrangement. with a motor so moved 
the lower loaded electrode: that all parts of the 
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load were equally exposed to the sparks. To 
ensure even illumination of the slit, the middle of 
the source was placed exactly on the axis of the 
collimator and twenty inches from the slit. A 
wedge of aluminium film evaporated on quartz* 
was mounted immediately in front of the slit 
and allowed one to determine the ratio of the 
intensities of Zn. 2 3345 to Ag. 4 3282 in a novel 
manner described in a later paragraph. The 
concentration of zine in the original sample of 
insulin was then determined through the linear 
relation of the above ratio to the zine concentra- 
tion, as determined in preliminary experiments 
with synthetic samples which covered the range of 
zine concentrations with which we were concerned. 

Since the wedge has an almost perfectly uni- 
form density of 0.168 over the range from 4000 
to 2000 A°, the ratio (R) of any two lines of small 
separation is calculated as follows:— 


R= Antilog,0.1 68 


where Ah is the difference in the heights of the 
two lines on the plate, and m is the magnification 
of the spectrograph. 

The problem in the above method is to find Ah. 
This has proved troublesome to many investi- 
gators, since it is very difficult to select exactly 
the point which may be called the “end” of a 
line. In the present solution this task is avoided. 
A closer description of the principle involved 
seems at the moment inadvisable since the Bausch 
and Lomb Optical Company have under con- 
sideration the problem of supplying the best form 
of this relatively inexpensive equipment to all 
workers who may be interested in its use. It 
may be added, however, that under the present 
arrangement the determination of relative in- 
tensities of lines by the special photometer may 
lead within itself to an error of 5 per cent. Since 
other sources of error lie in the excitation of the 
spectra and in the photographic plates and their 
development, the total error is appreciably larger. 

With the above method as little as 10° g. of 
zine per c.c. of insulin may be readily detected 
and estimated quantitatively, with an error of 
approximately 10 per cent. A complete de- 
scription of this method will form the subject- 
matter of a report in a more appropriate journal 


Tue Zinc ContTENTs OF MATERIALS TESTED 


A variety of insulin preparations were examined 
by the above-mentioned method and it was found 


*Kindly supplied by Professor O’Brien of the Institute 
of Applied Optics, University of Rochester. 





that none was entirely free of zinc. Samples of 
commercial insulin (40 units per c.c.), manu- 
factured in the Connaught Laboratories, con- 
tained amounts which ranged between very faint 
traces and 5 x 10° g. per c.c. Similar results 
were obtained with the commercial (U-40) insulin 
manufactured by Messrs. Frederick Stearns 
& Company. Each of three different samples 
of protamine solution used by the Connaught 
Laboratories in the preparation of their pro- 
tamine-insulin contained, approximately, 10~ g. 
of zine per c.c., and spermine, an amine, which 
has been found in large quantities in the pancreas 
and which has also been found to prolong the 
action of insulin” also contained a trace of the 
metal—approximately, 107’ g. per c.c.* 
Crystalline Insutin.—It has been alleged that 
crystalline insulin acts more slowly than regular 
insulin, and thus produces a more prolonged effect 
upon the blood sugar. Our own findings tend 
to confirm this observation; in fact, in some 
cases, the effects were greater than were noted 
with protamine-insulin. Chart 5 is an example. 
In this Chart are graphically recorded two blood 
sugar time curves obtained in the same individual 
under the same conditions described above with 
respect to dosage and food and fluid restriction 
before, and during, the period of observation.t 
It will be noted that the blood sugar decreased 
more rapidly following administration of the 
crystalline insulin than after the protamine- 
insulin, but the action of the crystalline insulin 
was more prolonged; with the crystalline insulin, 
though the blood sugar was higher at the begin- 
ning of the experiment, it was still normal at the 
end of 16 hours whereas, the blood became 
definitely hyperglycemic at the end of 15 hours 
following administration of the protamine-insulin. 


RELATIONSHIP BETWEEN THE ACTION OF 
CRYSTALLINE INSULIN AND Its ZINC 
CoNTENT 


The mechanism of the pro:onged action noted 
with the crystalline insulin is not known, and no 
explanation, other than purity, has been suggested 
by its manufacturers.| (Personal communica- 
tion.) On the other hand, as Kerr, Best, Camp- 
bell and Fletcher™* have observed, although the 
purification of insulin has diminished the local 
reactions at the site of injection it has not im- 


* The crystals of spermine were prepared by Dr. D. A. 
Scott in the Connaught Laboratories. 


+ The crystalline insulin used in these experiments was 


kindly supplied to the writers by Messrs. Frederick Stearns 
Company. 
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That the 


proved it as a therapeutic agent. 
prolonged effect of crystalline insulin is due to 
zinc is suggested from a number of observations. 
Firstly, as stated previously, large amounts of 


the metal occur in the pancreas*,®,’ and, secondl 
p 7?) ? y; 


Scott and Fisher found® zine in their purest 
insulin. In fact, zine was one of the metals which 
these authors found was necessary to convert 
amorphous insulin into its crystalline form. Proof 
that the crystalline insulin used in the above- 
mentioned experiments contained appreciable 
quantities of zinc was found by subjecting it to 
spectrographic analysis. The amounts so found 
approximated very closely, in fact, in one sample 
they were greater than, that usedin the prepara- 
tion of the protamine-zinc-insulin; they ranged be- 
tween 3.5 x 107 and 9.2 x10 g. per c.c., that 
is, between 0.44 and 1.1 mg. per 500 units. A 
summary of all of the analyses is given in Table V. 


TABLE V. 


SPECTROGRAPHIC ANALYSES OF Zinc CONTENTS 
oF MatTErRIALS USED 


Milli- 
grams 
per 500 
units 


0.0625 
0.0125 
0.0250 
0.0087 
0.0625 
0.0125 
0.0125 
0.0125 
0.475 
0.102 
1.15 
0.437 
0.625 
1.00 


Grams 
per C.c. 





5x 10-6 
1x10-6 

= 2x10-6 
0.7 x 10-6 
: 5x 10-6 
1x 10-6 
1x10-6 
1x10-6 

= U-40} 3.8x 10-5 
as ‘* 10.82 x 10-5 
“ 1 9.2x10-5 
“ | 3.5x1075 
“cc ‘cc 6c “é“ 5.0x 1075 
Protamine-zinc-insulin (Connaught) “| 8.0 x 1075 


Commercial insulin (Connaught) U-40 


™ = (Stearns) 
“cc 


6c 


na An 
n 


“cc ‘cc “cc 
Protamine solution (Connaught) 
“cc “ce “cc 
ce “cc “cc 
*Crystalline insulin 
*** “cc “ - 
“cc cc 


! (Stearns) 


*Calculated from analysis of a solution which was 
prepared in 1935 and contained 20 units of insulin and 
1.9 x 10-5 gms. zinc per c.c. 

**Calculated from analysis of crystals which were 
prepared in 1936 and contained 22 units of insulin and 
4.5 x 10-6 gms. zine per mgm. 


It will be noted that, so far as the zine content 
is concerned, there was very little difference 
between Stearns’ crystalline insulin which was 
prepared by a special process and that which was 
prepared by the usual method in the Connaught 
Laboratories. In fact, the smallest amount of 
the metal was found in the Toronto product, 
‘namely, 0.102 mg. per 500 units. 

That zinc is an appreciable factor in the pro- 
longed action of crystalline insulin is suggested 
from a number of other data. In Chart 2, for 
example, are graphically recorded two blood sugar 
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time curves obtained in the same individual 
under the same conditions with respect to pre- 
liminary preparation, dosage, and restriction of 
food and fluids during the period of observation. 
One of these curves was obtained following ad- 
ministration of 50 units of Stearns’ crystalline 
insulin and the other with the same amount of 
Connaught commercial insulin to which was 
added 0.4 per cent zinc. It will be observed that 
in the experiment with the crystalline insulin, 
though the blood sugar was lowered to the hypo- 
glyczemic level, it began to increase at the end of 
14 hours, whereas, following administration of 
the commercial insulin which contained a larger 
quantity of zinc, the blood sugar was still de- 
creasing at the end of the same period. The 
action of the zinc is also seen in Chart 3, in which 
are recorded three blood sugar time curves ob- 
tained in the same individual under the same 
conditions except for the type of insulin. One 
curve was obtained with Stearns’ commercial 
insulin, another with Stearns’ crystalline insulin, 
and the third with Connaught commercial insulin 
to which was added 0.4 per cent zinc. The data 
clearly show a relationship between the action of 
the insulin and its zine content. 

It will be noted in Charts 5 and 2 that, though 
the hypoglycemic effect of the crystalline insulin 
was prolonged, the blood sugar decreased rapidly. 
In the subject shown in Chart 5 (No. 3847/35) 
it decreased from 0.312 per cent to the hypo- 
glycemic level (0.058 per cent) in 4 hours, and 
in the subject shown in Chart 2 (No. 2870/36) it 
decreased from 0.344 per cent to the hypo- 
glycemic level (0.059 per cent) in the same period 
of time. Scott® and Scott and Fisher’ have 
shown that the zinc in crystalline insulin is not 
there as a mixture but is bound chemically to the 
insulin as a salt (zinc-insulinate). It would thus 
appear that the combination of rapid decrease 
of blood sugar and the prolonged action noted 
with the crystalline insulin may have been due 
to a combination of action of free insulin and 
insulin bound with zinc. 

Charts 6 and 4 clearly show that, though the 
action of crystalline insulin may be more pro- 
longed than that of regular insulin and, in some 
cases, equal to that of protamine-insulin, it is 
not so effective as protamine-zinc-insulin. In 
Chart 6 is reproduced the blood-sugar time curve 
of the above-mentioned diabetic whose blood was 
still hypoglycemic 36 hours after administration 
of 50 units of protamine-zinc-insulin, and this is 
compared with a curve obtained in the same 
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subject with the same amount of crystalline 
insulin under the same conditions with respect 
to preparation for the test and restrictions during 
the period of observation. It will be noted that 
though the blood was still definitely hypoglycaemic 
at the end of 24 hours following injection of the 
protamine-zinc-insulin it became definitely hyper- 
glycemic 16 hours after administration of the 
crystalline insulin. 

Chart 9 clearly shows a relationship between 
the action of the insulin and its zine content. 
All six curves were obtained in the same subject 
(No. 3841/23) under identical conditions with 
respect to preparation for the test (fasting, etc.), 
dosage, and rest, and restriction of food, fluids 
and smoking during the test, and were obtained 
with the following zinc-insulin mixtures. 


Zinc content 


Product (mg. per 500 units) 


Connaught regular insulin (U-40)...... 0.012 
Stearns’ = eR isckes 0.0087 
ae ene 44 
Connaught regular + added zinc...... 1.0 
ni : - sre eee 25.0 
5 me, loka! 0 © ghee 50.0 


The curves clearly show that there was very: 


little, if any, difference between the effects of the 
Connaught regular insulin and the commercial 
product manufactured by Messrs. Frederick 
Stearns & Company. In each case, the blood 
sugar reached its lowest level at the end of 
4 hours, and the rate at which the blood 
sugar subsequently increased was essentially 
the same in both cases; the curves may be 
practically superimposed upon each other. 
The curves obtained with Stearns’ crystalline 
insulin, which contained 0.44 mg. of zine per 
500 units, and with the Connaught commercial 
insulin to which was added 1 mg. of zine per 500 
units are definitely flatter than the first two curves 
which were obtained with insulin of much lower 
zinc content. None of these curves is, however, 
as flat as the last two curves which were obtained 
with solutions of insulin which contained 0:2 
and 0.4 per cent of zinc. 

It will be noted that the curve which was ob- 
tained with the 0.2 per cent zinc solution was 
flatter than that obtained with twice the con- 
centration of the metal. It is doubtful, however, 
whether the zinc in excess of that which can unite 
‘chemically with insulin was an influencing factor. 
The irregular action of insulin, in general, is 
probably the correct explanation. It is a well- 
known fact that the diabetic does not always 
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respond to the same amount of insulin exactly 
in the same way. It thus appears to be necessary 
to differentiate between zinc bound chemically 
and that which may be present in excess.* 


INHIBITION OF THE ACTION OF INSULIN BY ZINC 


It will be noted in Chart 2 that instead of the 
expected decrease the blood sugar had increased 
two hours after the injection of the insulin which 
contained 0.4 per cent zinc, and that at the end 
of four hours it was still higher than at the be- 
ginning of the experiment. This phenomenon 
was also observed in another case (No. 6345/35), 
and a similarly retarded action has also been 
observed in animals (D. A. Scott—Personal com- 
munication). A possibility which must, there- 
qufore, be considered is that zine (in very large 
quantities) may at times inhibit the action of 
the injected insulin entirely, and this is suggested 
in the experiment recorded in Chart 8. It will 
be noted that the blood sugar in this case con- 
tinued to increase for nine hours after the in- 
jection of 50 units of the Connaught commercial 
insulin solution to which was added 0.4 per cent 
zinc. This patient, as stated previously, is a 
severe diabetic as well as an ‘“‘insulin-waster’’, 
and has also suffered frequently from mild upper 
respiratory infections. It was, therefore, possible 
that the resistance to the injected insulin was 
due to a masked infection rather than to the zine. 
This, however, appears to have been excluded by 
the subsequent response to regular insulin. It 
will be noted that though the blood sugar con- 
tinued to increase for nine hours after the in- 
jection of the zinc mixture and reached the high 
level of 0.625 per cent, it decreased from the 
latter level to 0.135 per cent within 3 hours 
following one injection of 75 units of regular 
insulin. 


Toxicity AND Fate oF INJECTED Zinc 


In view of the retarded action of the zinc- 
insulin in some of the cases and the above- 
mentioned case of total inhibition it is obviously 
necessary to consider the possibility of theaccumu- 
lation of the metal in the body following prolonged 
treatment with protamine-zinc-insulin, and also 
that such accumulation might not only inhibit 
the action of the injected insulin but also that 
of endogenous origin. It is also necessary to 
consider the toxicity of zinc in general. 

*Best has suggested that solutions containing zinc 
bound chemically with the insulin might be referred to as 


zinc insulinate, since it is-a true salt. Solutions which 
contain an excess of zine might be called zinc-insulin. 
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That the above possibilities are negligible 
factors is suggested from a number of obser- 
vations. Firstly, the amounts of zine in the 
zine-insulin solutions used in the above experi- 
ments—0.2 and 0.4 per cent—were 25 and 50 
times more than is used in the preparation of 
protamine-zinc-insulin. Secondly, there is reason 
to believe that the injected zinc is readily ex- 
creted. Heller and Burke’ have shown that, 
though the path of excretion of zinc is primarily 
through the feces, the content of urine is also 
increased following ingestion of large quantities 
of the metal. That zinc is also readily excreted 
in man was shown by the failure of it to accumu- 
late in appreciable quantities in the bloods of 
workers who had been exposed to its fumes for 
many years’®. Thirdly, and opposed to toxicity, 
was the finding that in animals, observed through 
three generations zinc added to the normal 
rations had no deleterious effect upon growth, 
reproduction and normal function”. Nor is there 
any evidence of harmful effects in man. Careful 
and detailed clinical laboratory studies of work- 
men who had been exposed to the fumes of zinc 
2 and 35 years revealed no acute nor chronic 
illnesses ascribable to the metal’’. Finally, the 
absence of glycosuria amongst these workers is 
perhaps the best evidence against the possibility 
of inhibition of the action of endogenous insulin. 
The finding that zinc can under certain con- 
ditions inhibit the action of insulin is not, how- 
ever, entirely without interest, since it is possible 
that in zine may be found the explanation of 
“insulin-resistance”’ noted at times in the diabetic 
with infection and in the metabolism of this 
metal may also be found the explanation of the 
occasional occurrence of glycosuria in infections 
in general. The high zine content of the pancreas 
is very suggestive. This phase of the subject is 
now being investigated. 


SUMMARY 

Blood-sugar-time curves obtained in diabetics 
following the administration of a mixture of 
protamine, insulin and zine clearly indicated that 
this mixture was more effective in prolonging the 
hypoglycemic action of the injected insulin than 
protamine and insulin only. The findings in the 
human diabetic thus confirm the results obtained 
by Scott and his co-workers in Toronto in animals. 

Because of the above-mentioned experiences, 
a number of “‘insulin-wasters”’ who had previously 
received treatment with regular insulin and later 
with protamine-insulin were treated with the 


zine mixture, and the results obtained show that, . 


though the protamine-insulin was more effective 
than the regular insulin, the. control of the 
diabetes with the zinc mixture was almost perfect. 
The average insulin requirement in the above 
cases during treatment with the protamine-zinc- 
insulin mixture was found to be approximately 
25 per cent less than during treatment with pro- 
tamine-insulin. The average rate at which it 
was subsequently possible to reduce the insulin 
dosage was also found to be greater with the zine 
mixture than with the protamine-insulin. The 
combined data suggest that the addition of zine 
to the protamine-insulin increased the sensitivity 
of these individuals to the injected insulin. 
Crystalline insulin was found to have a more 
prolonged action upon the blood sugar than 
regular insulin, and in some cases its effects were 
equal to that of protamine-insulin. The data, 
however, suggest that the prolonged action of the 
crystalline insulin was not due to its purity but 
to its zine content. Equally good and in some 
instances better, results were obtained by the 
addition of zinc to the regular commercial insulin. 
A number of observations suggest that under 
certain conditions it may not only be possible to 
inhibit totally the action of the injected insulin 
by the use of zinc, but, also, to interfere with the 
action of endogenous insulin. The toxicity and 
mode of elimination of zine from the body are, 
therefore, briefly discussed, and from the data it 
would appear that, aside from the low toxicity 
of this metal, the possible accumulation of it in 
the body due to prolonged use of protamine-zinc- 
insulin is a negligible factor. In view, however, 
of the above findings and the natural occurrence 
of zinc in the pancreas in large quantities, it is 
possible that in zinc may be found the explanation 
of the resistance to insulin met with at times 
in the diabetic, particularly, in infection. In zinc 
may also be found the explanation of the transient 
occurrence of glycosuria occasionally met with 
in infections in general. Since very little is 
known of the metabolism of this metal in infection 
this phase of the subject is now being investigated. 
A method for the spectrographic detection and 
quantitative estimation of zine in insulin is 
briefly outlined. A complete description of the 
method will form the subject-matter of a report 
in a more appropriate journal. 


This work was done, and is being continued, with the 
aid of a grant from Mr. J. C. Newman, Vice-President, and 
Mr. Julian C. Smith, member of the Board of Manage- 
ment, of the Montreal General Hospital. 


The writers gratefully acknowledge the assistance of 
Miss Florinda M. Matheson, Nurse-in-Charge of the 
Metabolism Service, during this investigation. 
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HIS paper is a critical review of our experience 

at the Hospital for Sick Children, Toronto, 
with 115 cases treated by sympathectomy during 
the ten years, 1924 to 1933, inclusive, together 
with a follow-up record on 77 patients whom we 
were able to trace. The operation performed in 
each case was either a lumbar sympathetic rami- 
section, a lumbar sympathectomy, an excision of 
the stellate ganglion, or some combination of 
these three procedures. The operative procedure 
carried out and the number of cases so treated 
were as follows:— 


1. Single Lumbar Sympathetic Ramisection.... 13 
2. Double Lumbar Sympathetic Ramisection... 7 
3. Single Lumbar Sympathectomy............ 74 
4. Double Lumbar Sympathectomy........... 18 
5. Single Lumbar Sympathetic Ramisection com- 

bined withthe Removal of theStellate Ganglion 1 
6. Single Lumbar Sympathectomy combined 


with the Removal of the Stellate Ganglion.... 2 


The operative approach to the lumbar sympa- 
thetic trunk has been similar to that described 
by Royle in his original article. We have found 
that if the incision is carried well forwards to- 
wards the anterior superior iliac spine, and up- 
wards to the lower margin of the last rib, an 
excellent view of the trunk can usually be ob- 
tained. Great variation has been noted both 


*A thesis for membership in the American Ortho- 
pedic Association. (Somewhat abbreviated). 








in the size of the trunk and the number of ganglia 
present. On two occasions, even with adequate 
exposure, we failed to find anything that re- 
sembled the appearance of a sympathetic trunk. 
The approach to the stellate ganglion in all cases 
has been through the exposure described by Mr. 
A. K. Henry in the Irish Journal of Medical 
Sciences in 1924. The operative mortality has 
been nil, and the post-operative course of these 
patients has been a surprisingly easy one. In fact 
I do not believe they suffer as much discomfort 
as the average child experiences after a simple 
gridiron incision for removal of the appendix. 
The immediate effect of the lumbar sympa- 
thetic ramisection or lumbar sympathectomy is 
that the skin of the foot and leg below the knee 
becomes warm and dry. In the lumbar rami- 
section this may not be lasting, due to failure to 
remove all the lateral rami controlling the vaso- 
constrictors of the lower limb. On three occa- 
sions Dr. Harris’ has had patients who had 
previously had a lumbar sympathetic ramisection 
done return for a lumbar sympathectomy, and 
in each case the usual sympathetic response was 
observed and maintained. For this reason the 
operation of lumbar sympathectomy, 7.e., the 
removal of the lumbar sympathetic trunk and 
ganglia, along with the medial and lateral rami 
from above the second lumbar ganglion down to 
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below the fourth, is now done in all cases, and 
from our experience we know that the effect may 
last for an indefinite period up to ten years, and 


probably for a lifetime. The immediate effect of 
removal of the stellate ganglion has been a feeling 
of increased warmth and dryness of the arm and 
hand with an obvious flush of the side of the face 
and head, and contracture of the pupil with some 
drooping of the eyelid, on the same side. The 
eye changes appear to be of fairly short duration, 
and are not present after a few weeks. 

The operations have been performed by all 
members of our surgical staff and for a great 
variety of conditions. In reviewing the case 
histories one finds they can be divided fairly 
accurately into four main groups, namely :— 
(1) The cases of spastic paralysis; (2) the cases of 
Still’s disease; (3) the cases of megalocolon or 
Hirschsprung’s disease; (4) the cases with a short 
leg resulting from a former attack of infantile 
paralysis. 


SPASTIC PARALYSIS 


In January, 1924, in an article published by 
Hunter’ on “The Postural Influence of the Sympa- 
thetic Innervation of Voluntary Muscles”, he 
stated that the influence of the sympathetic 
innervation of voluntary muscles, blood vessels, 
including capillaries and hollow viscera is con- 
tinuously active. In voluntary muscle it pro- 
duces plastic tonus which is subject to modifi- 
cation by the cerebrospinal system. The con- 
striction of arteries, arterioles, capillaries and 
venules is brought about by the same influence 
and may be inhibited by vaso-dilator nerves. 
The involuntary muscle of hollow viscera is 
maintained in that degree of relaxation appropri- 
ate to accommodate the contents within it, and 
the sphincters are tonically contracted by the 
sympathetic innervation. The parasympathetic 
nerves intermittently stimulate the muscle of 
the wall and relax the sphincter. In each case 
the sympathetic system imposes a posture on the 
structures innervated by it. 

In September, 1924, Royle® published an article 
on “The Indications for Sympathetic Rami- 
section, together with Observations on Muscle 
Tone” in which he stated that the main indication 
for sympathetic ramisection is the presence of 
excessive plastic tone. The second necessity is 
adequate cortical control. Imbecility and some 
degrees of mental deficiency would render oper- 
ative treatment a waste of time and energy, and 
to justify surgical interference the lesion must 
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not be progressive. In April, 1927, in another 
article on ‘“The Treatment of Congenital Spastic 
Paraplegia by Sympathetic Ramisection’”’, he 
claimed improvement in his patients following 
operation, listing the case histories of a large 
number of patients in support of his statement. 
Later, in October, 1928,* he pointed out that 
the failure to obtain uniformly satisfactory results 
in the upper extremity was due to failure to 
divide a sufficient number of sympathetic rami, 
and he advised a section of the sympathetic 
trunk below the first thoracic ganglion which 
would interrupt the majority of the fibres going 
to the upper limb. 

In January, 1929, Dr. Von Lockum,’ then 
working at the New York Orthopedic Hospital, 
published a report on the results obtained in 
forty cases of spastic paralysis treated by sympa- 
thetic ramisection in his hospital. In it he stated 
that sympathetic ramisection offered the most 
effective means of relief in many cases of spastic 
paralysis in children. Optimal and gocd results 
can be obtained only in patients with good men- 
tality; results cannot be expected in patients with 
cortical block to activity or in patients with 
deformity, until this is corrected. 

Flothow and Swift, of Seattle, Washington, 
reviewing their results in one hundred sympa- 
thetic ganglionectomies performed for a variety 
of conditions, stated that in their 17 cases of 
spastic paralysis the operation was well worth 
while in carefully selected cases of the lower 
extremity, but of little or no value in spasticity 
of the upper extremity. 

Dr. D. E. Robertson,’ in an article on ‘““Sympa- 
thectomy in Children” published in February, 
1934, in discussing the results in spastic paralysis 
stated as follows:—“There was doubtless a di- 
minution of spasm, particularly of the adductors, 
and the patient was improved in gait, and what 
was almost as important was that they were much 
more comfortable in that the extremity was warm 
and dry and free of pain in cold weather.”’ 

These favourable results obtained by Royle 
and others were disputed by a large group of 
surgeons who were testing the effect of sympa- 
thectomy in the treatment of spastic paralysis, 
among them Davis and Kanavel,’ of Chicago, 
and a group of English surgeons—Symonds, 
Bankart, Bristow, Elmslie, Evans, Fairbank, 
Perkins, Pugh, Trethowen and Verrall. 

At the Hospital for Sick Children, Toronto, 
operations on the sympathetic nervous system 
were performed on 37 patients suffering from 
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spastic paralysis, the condition in most instances 
being the result of an injury at birth, and we were 
successful in obtaining a follow-up record on 23, 
or 62 per cent. 

In analyzing this group one is immediately 
impressed by the fact that we have not been 
careful enough in our selection of cases, in spite 
of the very definite emphasis Royle placed on 
this particular point in his original paper. In 
our enthusiasm to do something for these un- 
fortunate children, we have included in our group 
a large number of mental defectives, and also 
some cases in which the disease was undoubtedly 
progressive. 

One finds great difficulty in honestly estimating 
the results in this type of case. In any operative 
treatment that may be carried out on these 
patients nothing more than a degree of improve- 
ment in the condition of the patient can be hoped 
for, and we know that improvement has been 
claimed by both the parents and attending 
surgeons in earlier operative prccedures that have 
been recommended, such as, tendon lengthenings, 
tendon transplants, Stoeffel’s operation, etc. A 
child may continue to walk very badly, and yet 
the mother, who observes him constantly, may 
note that he is more active and stumbles and 
falls less than before the operation was done. I 
believe we must give due credit to the mother’s 
opinion in estimating our results in these cases, 
and an attempt will be made to do this in the 
following summary. 

Improvement was noted in twelve cases, or 
52 per cent. The changes noted varied from 
only a slight improvement in the gait as observed 
by the mother of one patient, to marked improve- 
ment in the gait with an obvious decrease in the 
degree of muscle spasm. In one case the upper 
extremity shared in the improvement, the move- 
ments of the hand being observed to be more 
dexterous than before operation. As a group, 
/ the spastic monoplegias and hemiplegias appeared 
to derive the greatest benefit from operative 
treatment. I believe that the improvement in 
these patients is due not entirely to a decrease in 
the plastic tone of the muscles, but may be partly 
the result of the increased warmth brought about 
by paralysis of the vaso-constrictors. All of us 
have observed how clumsy our fingers can be 
when the hands are cold, and have noted how 
dexterous they become when the normal warmth 
is restored. 

In 11 patients, or 48 per cent, little or no im- 
provement was noted after the operation, and in 


this group one is impressed by the large number 
of severe mental defectives included. 


Stitu’s DISEASE 


One of the earliest observations made by Royle 
and other surgeons interested in the surgery of 
the sympathetic system, was that the extremity 
on the side operated upon, within a few hours 
after the operation, became warm and dry, due 
to the removal of the sympathetic influence on 
the vaso-constrictors and sweat glands. These 
observations soon attracted the attention of 


those physicians who were interested in the in- 


vestigation and treatment of patients suffering 
from chronic arthritis. The observation had 
frequently been made that in patients suffering 
from chronic arthritis the extremities were cold 
and clammy, and it was suggested that this might 
be due to stimulation of the sympathetic nervous 
system from some cause. 

Rowntree and Adson,® in March, 1927, re- 
ported a case of polyarthritis in which a double 
lumbar sympathectomy had been performed. 
Following the operation they stated that the 
patient’s feet became dry and pink, the pain in 
the lower extremities disappeared entirely and 
was replaced by a pleasant sensation of warmth. 
This was in striking contrast to the condition in 
the upper extremities where the disease was 
pursuing its usual course. Later, in July, 1929, 
they reported having carried out a similar pro- 
cedure on the upper extremities, performing a 
bilateral cervico-thoracic ganglionectomy on the 
same patient, followed by similar results to those 
obtained in the lower extremities. Many other 
surgeons have tried the effect of sympathectomy 
on patients suffering from polyarthritis and have 
reported variable results. 

Only two patients with this disease have been 
treated by operation on the sympathetic nervous 
system at the Hospital for Sick Children, Toronto, 
each a case of Still’s disease of long standing, with 
marked swelling and deformity of many joints, 
unusual wasting of the muscles and soft tissues, 
and cold and clammy hands and feet. In each 
case a double lumbar sympathectomy was per- 
formed. The operation was followed by in- 
creased warmth and dryness of the legs and feet, 
which I believe made the patients more comfort- 
able, but there was no obvious change noted in 
the appearance or the degree of movement of 
the affected joints. 

Dr. Robertson recently reported a case of 
Still’s disease which he treated elsewhere by a 
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double lumbar sympathectomy in the early stages 
of the disease, and he stated that it was followed 
by a rapid and complete return of the child to 
normal. Therefore, it would appear that if one 
is to expect a good result in these cases they must 
present themselves for treatment in the early 
stages of the disease before fixed joint deformities 
have occurred or marked wasting has taken place. 


MEGALOCOLON (HIRSCHSPRUNG’S DISEASE) 


Another interesting observation made by Royle 
when studying the results obtained in his patients 
suffering from spastic paralysis on whom he had 
done the operation of lumbar ramisection was 
that many of them showed improved bowel 
function. In a series of 25 cases of congenital 
paraplegia in which a bilateral sympathetic rami- 
section was performed, 13 patients suffered from 
constipation and 11 were relieved. In a number 
of these a dilated colon was found at operation. 
He attributed this improvement to section of the 
large white ramus from the first lumbar nerve to 


after the operation, Wade reported that the 
child’s general health was good, the bowels 
opened regularly every day without aid, the 
abdomen was flat and no peristalsis was elicited. 
Later, additional satisfactory results were re- 
ported in patients suffering from Hirschsprung’s 
disease by Judd and Adson, Rankin and Lear- 
month and Scott. Robertson,” in May, 1931, 
reported successful results on three cases operated 
upon by him at the Hospital for Sick Children, 
Toronto, and in October, 1931, three additional 
successful results.’ He emphasized the fact that 
these patients must be carefully supervised after 
operation by those in charge, if the bad habit of 
neglecting to have regular daily defecation is to 
be avoided. 

Each case presented a typical picture of 
Hirschsprung’s disease. There was the usual 
history of habitual constipation over a long 
period, and on examination the child showed a 
prominent abdomen with dilatation of the colon, 
either partial or complete, and an absence of the 





Fig. 1 


the first lumbar ganglion, since no preganglionic 
fibres were divided except this, and those con- 
tained in the trunk at the level of the fifth lumbar 
nerve. 

On May 20th, 1927, Wade,® of Australia, per- 
formed a left lumbar sympathetic ramisection on 
a boy of ten suffering from megalocolon (Hirsch- 
sprung’s disease). The operation was specially 
designed; the white ramus to the first lumbar 
ganglion and the medial branches from the first, 
second, third and fourth lumbar ganglia were 
severed and the trunk cut across below the fourth 
On October 27th, 1927, five months 


Fig. 2 Fig. 3 Fig. 4 


normal haustra when a barium enema was given. 
One patient was treated by a left lumbar sympa- 
thetic ramisection, three by left lumbar sympa- 
thectomies, one by a double lumbar sympathetic 
ramisection, and one by a double lumbar sympa- 
thectomy. 

In each case after a few days after the opera- 
tion, it was observed that the patient would have 
a spontaneous bowel movement or an evacuation 
of the bowels could be obtained by the giving of 
a very mild laxative such as mineral oil. By 
careful training over a long period these patients 
would finally reach the stage where they were 
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having a normal evacuation of the bowels each 
day, and an x-ray of the bowel made at this stage, 
after the giving of a barium enema revealed a 
colon much reduced in size with the normal 
haustra again present (Fig. 3 and 4). Without 
careful attention this normal daily habit was not 
maintained in all cases, but could be restored again 
ina few weeks if intelligent supervision was given. 


INFANTILE PARALYSIS 


Dr. Harris, working at the Hospital for Sick 
Children, Toronto, became impressed by the 
frequency with which one observed overgrowth 
of a limb in patients suffering from some con- 
dition asociated with hyperemia of a limb over a 
long period. Increase in the length of a limb was 
noted in patients with such varied conditions as 
synovial tuberculosis of the knee; hemangioma 
of the leg; Brodie’s abscess of the upper end of 
the tibia; giant-cell tumour of the lower end of 
the tibia; femoral and iliac thrombosis; recurring 
hemarthrosis of the knee due to hemophilia; 
chronic osteomyelitis of the femur; severe trauma 
of the soft tissues of the leg with prolonged 
infection and ulceration; fracture of the femur. 
He reasoned that if the increased vascularity of 
the limb over a long period was followed by 
increased growth in these cases, perhaps the 
increased vascularity of a limb after lumbar 
ramisection might also be followed by increased 
growth, and that if so, it would be a very reason- 
able procedure to try in patients with a short leg 
resulting from infantile paralysis. 

In October, 1930, he published a preliminary 
report on a patient on whom he had done the 
operation of left lumbar sympathetic ramisection 
on April 25th, 1928, in an attempt to overcome 
11% inches of shortening in her left leg resulting 
from an attack of acute anterior poliomyelitis 
eight years previously. Following the operation 
the affected leg became warm and dry and had 
remained so with the difference in length of the 
two legs being reduced to less than one inch in a 
period of 21% years. 

Since this first case was treated by Dr. Harris, 
70 additional patients have been admitted to the 
Hospital for Sick Children because of some degree 
of shortening of one leg, associated with coldness 
of the affected extremity resulting from a former 
attack of acute anterior poliomyelitis. We be- 
lieve the shortening of the leg in these cases is 
due to at least two causes: (1) inability of the 
affected limb to engage in normal weight bearing, 
and (2) a diminished blood flow. In the usual 
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case some degree of shortening is noticed a few 
months after the acute stage of the disease has 
passed, and this shortening tends to increase 
progressively during the period of active growth 
of the child. 

In the hope that we could overcome the second 
cause of shortening—namely the diminished 
blood flow—each of these patients was treated by 
either a lumbar sympathetic ramisection or a 
lumbar sympathectomy on the affected side. A 
careful record was kept of the condition of the leg 
and the length of the limb before operation, and 
this has been compared with the most recent 
measurement of the leg and its condition as 
regards warmth and dryness at the time of this 
measurement. 

Great difficulty has been experienced in devising 
some accurate way of recording the length of the 
limb. In most cases we depended on a measure- 
ment taken from the anterior superior iliac spine 
to the tip of the internal malleolus. This method 
is liable to error because the skin over the anterior 
superior iliac spine is so freely moveable. To 
overcome this error, and also provide a more 
graphic record, Dr. Harris devised a method of 
having the patient photographed behind a screen 
of parallel transverse threads, a small dot being 
placed on the tip of the anterior superior iliac 
spine before the photograph was taken. The 
photographic records of one patient, L.G., under 
the care of Dr. Harris, are included here (see 
figures 3 and 4) showing the relative height of the 
dot on either side before and after operation. 

Of the 70 patients included in this group we 
have succeeded in obtaining a follow-up record on 
46, or 66 per cent. Of this group of 46, in 21, or 
46 per cent, the degree of shortening of the 
affected limb had become less, in amounts varying 
from’% inch to 1 inch. In eight, or 17 per cent, 
the shortening of the affected limb remained the 
same, and in 17, or 37 per cent, the shortening of 
the affected limb had increased,—that is, in 29, 
or 63 per cent of the patients we were able to 
follow, the degree of shortening of the affected 
limb had either remained the same or become 
less, and since we know that in the usual case 
there is a progressive increase in the amount of 
shortening, I believe it is fair to claim a favourable 
result as regards the length of the affected limb 
in 63 per cent of these cases. 

In considering the group of cases where a gain 
in the length of the limb had occurred, one notes 
that it includes a high percentage of patients with 
only a moderate degree of paralysis and the 
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sympathetic effect of increased warmth and dry- 
ness of the foot has persisted in many of this 
group. I have the impression that the patients 
likely to derive the greatest benefit from a lumbar 
sympathectomy are those with only a moderate 
degree of paralysis. 

In spite of the fact that there is a certain group 
where the degree of shortening of the affected 
limb has increased, and that there is a definite 
percentage where apparently the foot on the 
affected side has become cool again, the parents of 
all these children state that they are much more 
comfortable in the winter months than before, 
and I have not met one who was not pleased that 
the operation had been done. 


CONCLUSIONS 


1. In carefully selected cases of spastic pa- 
ralysis the operation of lumbar sympathectomy 
and excision of the stellate ganglion where indi- 
cated, is well worth while. In our experience the 
patients likely to derive the greatest benefit are 
those suffering from a spastic monoplegia or 
spastic hemiplegia. 

2. In the late stages of Still’s disease little 
improvement is to be expected in the affected 
joints from a sympathectomy. In early cases, 
the brilliant result obtained by Dr. Robertson 
in one patient would encourage one to recom- 
mend the operation at this stage. 

_ 3. Patients with megalocolon (Hirschsprung’s 
disease) who are carefully supervised after oper- 
ative treatment on the sympathetie roots may 
be restored to a normal existence. A left lumbar 
sympathectomy would appear to be the only 
operative interference necessary in these cases. 


SCHISTOSOME DERMATITIS FROM BATHING.—A<Accord- 
ing to W. W. Cort the penetration of the cercarie of the 
three human schistosomes—hematobium, mansom, and 
japonicum—seldom produces a significant dermatitis. 
The penetration of at least five varieties of non-human 
schistosome cercariz, however, has been proved to cause 
severe dermatitis in the human skin: the first reports 
from Michigan have been followed by others from 
Germany, Cardiff, Paris, and Winnipeg. The dermatitis, 
as has been proved experimentally, comes from bathing 
in or the use of water containing snails which harbour 
the cercariz in question. Not all non-human schistosome 
cercariz, however, will produce dermatitis; those that do 
so include those from both mammals and birds. Not all 
persons are susceptible, but there is no evidence of 


4. In patients with a cold foot and short leg 
resulting from a former attack of infantile 
paralysis the operation of lumbar sympathectomy 
should be done. The patient may expect in- 
creased comfort in the affected limb in cold 
weather with a reasonable prospect of improve- 
ment in length. 


In closing, I would like to express my appreciation to 
Dr. D. E. Robertson and the other members of the Surgical 
Staff of the Hospital for Sick Children, and to Dr. R. I. 
Harris, formerly of the Surgical Staff of the Hospital for 
Sick Children, for allowing me to include the records of 
their cases in this paper, and for much valuable advice 
and assistance. 
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acquired immunity, Those infected complain of a prick- 
ing sensation while in the water, and later show 
erythema, papules, and sometimes pustules; the papules 
disappear within two weeks. The irritation of the first 
few days is extremely intense. So far no evidence has 
been adduced that non-human schistosome cercarie 
penetrate beyond the skin barrier or attain the general cir- 
culation or viscera. In prophylaxis the treatment (as at 
Cardiff) of comparatively small volumes of lake water 
with copper sulphate so as to produce a concentration of 
1 in 500,000 parts is recommended; thousands of dead 
snails afterwards come to the top. Control by killing 
snail hosts in large lakes or on extensive beaches is likely 
to prove very difficult—Am. J. Hyg., March, 1936, p. 349. 
Abs. in Brit. M. J. 
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RHEUMATIC INFECTION IN CHILDHOOD: OBSERVATIONS ON THE 
SEDIMENTATION RATE AND THE SCHILLING COUNT* 


By R. R. StrutHers, M.D. ano H. L. Bacau, M.D., 


With the Technical Assistance of 


JOSEPHINE SCHACHER, M.D. AND MADELINE FLANDER, R.N., 


Montreal 


URING the past four years the authors have 

been interested in rheumatic infection in 
childhood, and during that period some 250 
cases of this disease occurring in the wards in the 
Children’s Memorial Hospital, Montreal, have 
been intensively studied. These studies were 
primarily undertaken in an endeavour to de- 
termine which of a group of observations on 
rheumatic infection was the most valuable in 
determining the activity or inactivity of this 
disease in childhood. These observations in- 
cluded the body weight, the total white blood cell 
count, the rectal temperature, the sleeping pulse 
rate, and the sedimentation rate. The method 
used was a modification of that described by 
Payne in 1932. 


APPARATUS REQUIRED 


1. Neutral sodium citrate, 3.8 per cent solution. 

. A collecting pipette, graduated at 0.1 ¢.c. and 
0.5 ¢.¢. 

. Capillary tubing (1.6 to 1.9 mm. bore), 12 em. 
long, with a mark 10 cm. from end. 

4. A small glass capsule. 

5. Plasticene. 

6. A hypodermic needle, No. 24. 


bo 


oo 


PROCEDURE 


Suck 0.1 ¢.c. sodium citrate solution into the col- 
lecting pipette. Puncture the median basilic vein with 
the hypodermic needle and allow the blood to flow into 
collecting pipette by capillary action until full to the 
0.5 ¢.c. mark. Discharge the contents into the capsule 
and mix. Place the capillary tubing into the capsule 
and allow blood to flow into it up to the 10 cm. mark. 
This tube is then pushed into the lump of plasticene, 
sealing the lower end. After standing the red cells fall, 
leaving a clear column of plasma. The sedimentation 
rate is the height of the clear column in mm., read after 
one hour. The normal readings are 5 to 8 mm. in one 
hour and values over 12 mm. can be considered abnormal. 


From these studies (1933)? and from the 
effect on the sedimentation rate we formed the 
opinion that rheumatic infection could be 
divided into three group types, and drew the 
following conclusions :— 


* Presented before the Conjoint Meeting of the 
American Pediatric Society and Canadian Society for 
the Study of Diseases of Children, Bolton Landing, N.Y., 
June 12, 1936. 


1. Acute rheumatic fever is a manifestation of 
rheumatic infection in which the sedimentation 
rate falls rapidly from a high level to a normal, 
following the subsidence of symptoms. 

2. Chorea is a manifestation in which the sedi- 
mentation rate is constantly normal or even 
slightly below normal in the absence of com- 
plications. 

3. Carditis is a manifestation in which, with 
recovery, the sedimentation rate falls slowly 
during a period of months to a normal level. 


From this it was concluded that the sedimenta- 
tion rate is the most delicate test for the activity 
of rheumatic infection, since observations on the 
body weight, temperature, pulse, and total 
white blood cell count show that these tend to 
return more rapidly to normal than does the 
sedimentation rate. Later, in an attempt to 
learn something about the factors associated with 
the changes in the sedimentation rate, we made 
observations on the albumin-globulin ratio of the 


‘blood serum (1934) ,? and after a study of some 


40 cases we concluded that one of the factors is 
an alteration in the albumin-globulin ratio of the 
blood serum protein; with increase in the sedi- 
mentation rate the globulin fraction rises and the 
albumin fraction falls, returning to a normal 
ratio when the sedimentation rate becomes 
normal. 


During the past fifteen months we have had 
an opportunity to study all the cases of rheu- 
matic disease admitted to the wards of the Chil- 
dren’s Memorial Hospital, in a special pavilion 
erected for the treatment of these patients. 
Some 150 patients have been admitted who have 
been rather intensively studied by observations 
on their body weight, taken once weekly: 
sleeping pulse, charted nightly: rectal tempera- 
ture, taken every four hours while awake: total 
white blood count, taken in the fasting state 
every two weeks and at the same time as the 
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Chart 1.—The sedimentation rate falls to normal after 
five weeks and the Schilling shift returns to normal.* 

Chart 2.—The sedimentation rate falls to normal in 
five weeks—the Schilling shift returns to normal less 
rapidly. 

Chart 3.—The effect of ‘‘miniature’’ rheumatic fever 
(Schlesinger) on the sedimentation rate and Schilling shift. 


*In all charts the top solid line represents the rectal 
temperature, 

The second—the sleeping pulse rate. 

The third—the total white blood count. 

The fourth—the body weight. 

The broken line represents the sedimentation rate at 
the end of the first hour. 

The Schilling differential count is represented as per- 
centages of adult, stab, juvenile, polymorphonuclear 
leucocytes, lymphocytes, eosinophilic, monocytic and baso- 
Philic leucocytes. 


sedimentation rate and Schilling shift were ob- 
served. Of these patients about 100 have proved 
suitable material for the basis of this report. 
The cases naturally fall again into the same three 
groups as those which form the basis of our first 
report, namely, rheumatic fever, chorea, and 
rheumatic carditis. 

A study of the charts of these 100 cases con- 
firmed our previous impression that of all these 
observations the sedimentation rate is probably 
the most valuable in the determination of the 
activity of rheumatic disease in childhood. 

Regarding the Schilling differential count, in 
the acute stages of rheumatic fever there is a 
very marked shift to the left, that is, the per- 
centage of immature polymorphonuclear leuco- 
eytes rises above 10. With cessation of activity 
the shift returns to normal pari passu with the 
sedimentation rate, frequently even more rapid- 
ly. The shift may, however, still be slightly to 
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Chart 4.—There occurs no alteration of sedimentation 
rate or Schilling hemogram. 

Chart 5.—Marked alteration of sedimentation rate, but 
not of Schilling shift, produced by the operation of ton- 
sillectomy. 





260 


THE CANADIAN MEpDICAL ASSOCIATION JOURNAL 





[Sept. 1936 





the left when the total leucocyte count has re- 
turned to normal. 


In chorea with a constantly normal sedimenta- 
tion rate there is no increase in the immature 
polymorphonuclear leucocytes, that is, no shift to 
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Chart 6.—The sedimentation rate falls slowly over a 
period of months to normal. The Schilling shift is con- 
stantly to the left, due to furunculosis. The progressive 
gain in weight is of significance. 

Chart 7.—The sedimentation rate falls slowly to 
normal, Tonsillectomy produced a sharp rise which takes 
The Schilling shift is 


four weeks to return to normal. 
less markedly altered. 


Chart 8.—Rheumatic nodules appear after the sedi- 
mentation rate has returned to normal. 


the left. However, the absence of clinical signs 
and a progressive increase in the body weight are 
perhaps the best evidence of the cessation of the 
activity of the disease. 


In earditis there is frequently no apparent 
association between the sedimentation rate and 
the Schilling shift, in that the former may be 
markedly altered without a corresponding in- 
crease in the immature polymorphonuclear leuco- 
cytes. We noted, however, that low-grade 
chronic infections, such as boils, sinusitis, and 
chronically infected tonsils, may produce slight 
changes in the Schilling shift without a cor- 
responding change in the sedimentation rate. 


COMMENT 


The operation of tonsillectomy in children 
with rheumatic infection is, we believe, of a 
serious nature. Our studies show that it causes 
a marked alteration in the sedimentation rate 
and the loss of three or four pounds in weight. 
Complete recovery takes from four to six weeks. 
Very frequently no alteration in the Schilling 
hemogram is associated with these changes in 
the sedimentation rate and the body weight. 


During the course of these observations several 
of our patients developed a ward infection of 
German measles. The acquiring of this disease 
was usually associated with a sharp rise in the 
sedimentation rate, which however returned to 
the previous level, usually within two weeks. 


We would again eall attention to the observa- 
tion? that rheumatic nodules tend to appear dur- 
ing the subsidence of the infection, as shown by 
a falling sedimentation rate. Also that a critical 
fall in the sedimentation rate may precede 
cardiac decompensation and the appearance of 
edema, and is of serious prognostic import. 


SUMMARY 


From our observations we have concluded that 
the sedimentation rate is a more satisfactory test 
for the activity of rheumatic infection than is 
the Schilling differential count. It has also the 
advantage of simplicity, is not laborious, and 
does not require special technical training. This 
agrees in part with Schilling’s conclusion‘ that 
‘‘the latent chronic infections sometimes are 
better expressed in the sedimentation reaction’’ 
Our work also confirms the conclusion of 
Rogatz> who believes that the sedimentation test 
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is of greater sensitivity as an index of inactivity 
of rheumatic infection. 
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THE RELATIONSHIP OF MATERNAL ANAMIA TO FETAL POLYCYTHAMIA* 


By GerorceE J. StREAN, B.A., M.D., F.R.C.S.(C.) Anp Rupotr Gorruies, M.Sc., M.D., 


Montreal 


‘THE presence of a polycythemia in the new- 

born is a well established fact. Goldbloom 
and Gottlieb’ have tried to explain this by the 
anoxemia in which the fetus lives and for which 
it compensates by a polycythemia. The reasons 
for this anoxemia were assumed to be due to the 
fetal circulation, which for the most part con- 
sists of mixed arterial and venous blood, and, 
secondly, to the placenta which is not quite so 
efficient a respiratory organ as the lung. This 
is evidenced in the low oxygen saturation found 
in the blood obtained from the umbilical vein of 
fetuses born in the natural way and by 
Cesarean section. 

The variations of the degree of the poly- 
cythemia are very marked. One must expect 
that any condition that will lead to an increase 
in the anoxemia will also produce an intensi- 
fication of the polycythemia. Gottlieb and 
Kearns’ showed that pathological changes in the 
placenta are one factor in leading to a higher 
polyeythemia and subsequent icterus. 

It seemed to us that the frequent occurrence 
of anemia during pregnancy must have some 
relation to the blood of the fetus. Seventy-five 
consecutive, non-selected, maternity patients 
were studied and the maternal blood was com- 
pared with the blood obtained from the umbilical 
vein just before delivery. The details of these 
studies can be seen in the following charts. 

In 40 of the 75 cases no anemia was found in 
the maternal blood, 1.e., the hemoglobin was 75 
per cent or over. Here the fetal blood showed 
a moderate degree of polycythemia, 7.e., the 
erythrocyte count did not exceed 6,500,000. In 
29 cases a moderate to severe degree of anemia 
was found in the maternal blood and a marked 


* From the Departments of Experimental Medicine 
and Obstetrics, Woman’s General Hospital, Montreal. 


intensification of the fetal polycythemia noted. 
In 6 cases no anemia was found in the maternal 
blood, but a markedly intensified polycythemia 
was found in the fetal blood. In other words, 
all cases of maternal anemia were found to be 
associated with an intensification of the fetal 
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Chart 1.—Note that with few exceptions that can 
be mostly explained by placental disease as the maternal 
hemoglobin decreases the fetal hemoglobin rises, 

Chart 2.—Here the cases were grouped so as to 
more clearly demonstrate the rise in the fetal red blood 
count as the maternal red blood count dropped. 

Chart 3.—This is a composite chart of grouped 
eases. The fetal van den Bergh as well as the fetal 
and maternal hemoglobin determinations are recorded. 
Note the similarity of the curves of the fetal hemo- 
globin and van den Bergh readings. There is almost 


a parallel rise in both corresponding to the maternal 
decline. 
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polycythemia, although not all cases (6) with a 
markedly intensified fetal polycythemia showed 
changes in the maternal blood. As we have said 
above, all conditions which may lead to an in- 
crease in the fetal anoxeemia will necessarily lead 
to an intensification of the compensatory poly- 
cythemia. Pathological changes in the placenta 
were found to be one factor. Maternal anemia 
seems to be another important factor. 

Strauss,* in 1933, was able to show that in- 
fants born of anemic mothers, although normal 
at birth, develop an anemia during the first year 
of life and that this anemia could be prevented 
by the oral administration of iron. The figures 
of the initial counts of the new-born given by 
Strauss do not show the same intensification of 
the polycythemia as ours. However, not all his 
samples were taken at birth, but within 48 hours, 
and are therefore considerably lower than ours, 
since the erythrocytes start to decrease rapidly 
in the new-born infant immediately after birth. 
It seems then that the fetus of an anemic mother, 
although it can draw a sufficient amount of iron 
from the mother for its immediate requirements, 
cannot build up a sufficient storage for its re- 
quirement during the first year of life. Castle 
and Strauss* maintain that the anemia of preg- 
nancy does not lower infant hemoglobin or 
erythrocytes. We show that it raises them. 

We would like to stress at this point the im- 
portance of hematological study during preg- 


Corpus LUTEUM HORMONE IN THE HUMAN PLACENTA 
—C. Ehrhardt and H. Fischer-Wasels, the former of 
whom three years ago reported the presence of corpus 
luteum hormone in the human placenta, have now found 
that (1) it is absent there during the first three months 
of pregnancy; (2) it increases during the fourth and 
fifth months; (3) it attains a maximum in the seventh 
and eighth months; and (4) at term it is present in in- 
constant and much diminished amount, Correlating these 
findings with the known protective action of corpus 
luteum hormone on nidation, the authors remark that 
the first is consistent with the occurrence of abortion 
after ovariotomy during the first three months, and the 
third explains the continuance of pregnancy in some 


nancy, in order to avoid complications for both 
mother and child. The mother’s anemia is 
usually obvious, but the fact is that a normal 
blood picture in the new-born may early conceal 
the danger of an approaching anemia. 


The greater the polycythemia, the greater the 
subsequent breaking down of erythrocytes and 
the greater the subsequent icterus. How much 
such an intensification of the polycythemia and 
the subsequent increase in jaundice may have to 
do with the occurrence of intracranial hemor- 
rhage in the new-born cannot be stated definitely 
at the present moment. However, one must keep 
in mind that the tendency to bleeding is in- 
creased in icterus. Since most of the anemias 
of pregnant mothers can be treated easily and 
successfully during pregnancy, many exag- 
gerated polycythemias with their sequele in the 
new-born can be prevented. 


Conclusion.—Infants born of anemic mothers 
show an intensification of their polycythemia. 


REFERENCES 


1. GOLDBLOOM, A. AND GOTTLIEB, R.: Icterus neonatorum, 
Am. J. Dis. Child., 1929, 38: 57; ibid., Studies on 
icterus neonatorum. The production of icterus in animals 
following prolonged anoxemia, J. Clin. Invest., 1930, 8: 
875; ibid., Icterus neonatorum III. The oxygen capacity 
and saturation of the mother and fetus, J. Clin. Invest., 
1930, 9: 1389 


2. GOTTLIEB, R. AND KEARNS, P. J.: Icterus neonatorum IV. 
The réle of the placenta in visible icterus neonatorum, J. 
Olin. Invest., 1931, 10: 819. 


3. Strauss, N. B.: Etiology of anemia of pregnancy, J. Clin. 
Invest., 19338, 12: 345. 


4, CasTLz, W. B. AND Srravss, M. B.: Anemia of pregnancy, 
Am. J. M. Sc., 1933, 185: 539. 


cases of removal of the ovaries late in pregnancy—the 
placental corpus luteum hormone is able to supplement 
and even replace that formed in the ovary. Using in- 
jections of corpus luteum hormone prepared from the 
placenta (six to eight months) the authors have had 
successful results in preserving pregnancy in those who 
before had habitually aborted, and also in the treatment 
of hemorrhages in the young and metropathia hemor- 
rhagica. In a woman, aged 25, with uterine hypoplasia 


and long-standing amenorrhea 300,000 mouse units of 
follicular hormone, followed by ten injections of the 
corpus luteum hormone from placente of six to eight 
months led to regular return of the menses.—Zentralbl. 
f. Gynak., April 4, 1936, p. 787. Abs. in Brit. M. J. 
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THE SURGEON’S RESPONSIBILITY IN THE TREATMENT OF 
DUODENAL ULCER 


By Roscoe R. Grawam, M.B., F.R.C.S.(C.), 


Toronto 


HERE is no medical treatment for duodenal 
uleer; there is no surgical treatment for 
duodenal ulcer. The surgeon should have no 
interest in, or responsibility to, a patient who 
suffers from a simple duodenal ulcer. The cause 
of duodenal ulcer is unknown. It is a local 
manifestation of a disturbed physiological state 
of the gastro-intestinal tract. It is prone to 
occur in individuals with dynamic personalities. 
It thus becomes imperative to treat the in- 
dividual as well as the local specific lesion. 
This attitude in the treatment of duodenal ulcer 
patients requires in the highest degree the prac- 
tice of the art and science of medicine. At this 
point it should be stressed in no uncertain terms 
that the above remarks apply solely to duodenal 
uleer. The number of contributions to the 
literature dealing with ‘‘ peptic ulcer’’, grouping 
together duodenal and gastric ulceration as 
similar lesions, serves but to confuse the issue. 
Gastric ulcer presents a problem differing entire- 
ly from duodenal ulcer. In gastric ulcer there 
is always the potentiality of a tragedy. In most 
instances a duodenal ulcer may be so controlled 
as to be little more than a nuisance. The 
element of tragedy in a gastric ulcer lies in our 
inability to know with certainty whether the 
ulcer be benign or malignant when first recog- 
nized. In various schools the error of clinically 
and radiologically diagnosing a gastric ulcer as 
benign, when histologically it is proved to be 
malignant, is approximately 20 per cent. A duo- 
denal ulcer, on the other hand, which has not 
arisen primarily from the bile duct or pancreas 
is never malignant. During the last few years 
several published reports of malignant duodenal 
ulcers might erroneously be interpreted as apply- 
ing to malignancy arising secondarily upon a 
simple duodenal cap ulcer. We do not believe 


* From the Department of Surgery, University of 
Toronto, and Surgical Service, the Toronto General 
Hospital. 

A paper read at the combined Annual Meeting of 
the Canadian and American Medical Associations at 
Atlantic City, June, 1935. 


that the béte noir of malignancy exists in ulcers 
of the duodenal cap. 

Before the surgeon can properly discharge his 
responsibility to such patients he must have cer- 
tain basic knowledge. This in addition will 
enable him to determine whether the ulcer is 
simple or complicated. The most important 
associated factors in the physiological upsets ac- 
companying duodenal ulcer are hyper-secretion 
and hyper-motility. The control of these two 
factors is the basis upon which all non-operative 
treatment is founded. It thus becomes obvious 
that the surgeon must be in a position to assess 
the efficacy of the non-operative régime, and be 
in a position to state whether it has been as 
efficient as is possible, because failure to assess 
this phase of the management of such patients 
might readily result in the diagnosis of a com- 
plicated ulcer when in reality a simple ulcer is 
present. 

In addition, while the cause of duodenal ulcer 
is unknown, we know that the presence of foci 
of infection presents a real factor in the per- 
sistence of the ulceration, and these should be 
effectively dealt with before any operative pro- 
cedure is undertaken. The surgeon must further 
realize that the most ideal operative procedure 
which we have to offer is at best a compromise as 
far as restoring normal gastric physiological 
function. Further, he must appreciate that opera- 
tion never obviates the necessity of the dietetic 
and hygienic management of such patients, but 
is simply supplementary. We have the comfort, 
however, that if we are confronted with a com- 
plicated duodenal ulcer the judicious adoption 
of an operative therapy which will control hyper- 
secretion and hyper-motility will restore such 
patients to an economic efficiency, providing they 
observe reasonable restrictions in their energy 
output and avoid dietetic indiscretions. 

When a patient is referred with an x-ray diag- 
nosis of a duodenal ulcer, what decision must 
the surgeon make? First, he must determine 
whether the ulcer is simple or complicated. If 
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complicated, which one of four complications is 
present. The four complications are penetration, 
obstruction, recurring hemorrhage and perfora- 
tion. If a diagnosis of simple ulcer is arrived at, 
but the physician has asked a surgical consulta- 
tion with a view to operation solely because of a 
lack of self-discipline on the part of the patient, 
it is well to remember that operation on such 
patients is no substitute for their self-discipline, 
and a very high percentage of bad results will 
follow any surgical procedure on them. Our 
only experience of recurring ulcer following a 
sub-total gastrectomy was in such an individual. 

If the diagnosis, however, be simple ulcer, and 
the patient is amenable to non-operative therapy, 
it becomes the surgeon’s duty to advise the 
family physician as to the proper management 
of such patient. Of paramount importance is 
the readjustment of diet, habits and daily 
routine. The greatest change should be the 
modification or readjustment of responsibilities 
in order to avoid undue haste, excessive worry, 
or great fatigue. The main meal should be 
taken at mid-day. No meal should be eaten 
hurriedly, and business discussions should be 
eliminated at meal times. Recumbency for at 
least half an hour should follow the noon meal. 
The gastro-intestinal disturbances associated 
with emotional upsets and mental turmoil are 
too well recognized to need emphasis. 

In outlining a diet, our medical department 
has shown us that it is of greater importance 
when the patient eats than what he eats. Six 
meals a day, none too large, form the basic 
dietetic régime. Tobacco and alcohol are 
definitely detrimental to the healing of the ulcer. 
Foci of infection contribute to the persistence of 
the lesion and should be dealt with efficiently. 
Constipation should be corrected. Given a pa- 
tient with sufficient self-discipline to carry out 
the above régime, the likelihood of surgical 
therapy becoming a necessary adjunct to the 
treatment will be extremely remote. 

* How is it possible to recognize if the ulcer be 
complicated? <A penetrating ulcer first mani- 
fests its presence by a change in the character, 
and the time of occurrence, of the symptoms. 
The periodicity so characteristic of the clinical 
syndrome in simple duodenal ulcer will be re- 
placed by a continuous disability, which will 
prove refractory to the previous satisfactory 
management. The distress which formerly was 
associated with the ingestion of food is altered 


both as to its character and time of occurrence. 
Food may cease to give even temporary relief. 
The pain is continuous, and often referred to the 
back. Such a patient is really suffering from a 
localized peritonitis due to the ulcer extending 
beyond the confines of the duodenal wall, most 
often penetrating into the pancreas. Dietetic 
and medicinal therapy, combined with bed rest, 
may result in the complete disappearance of the 
symptoms. They will recur, however, upon re- 
suming normal activity and_ responsibility, 
despite the continuance of the former therapy. 

Stenosis is accompanied by vomiting, usually 
accentuated at the end of the day. The vomitus 
may contain food eaten a sufficient time previ- 
ously to confirm the delayed emptying of the 
stomach. If the vomiting has developed slowly 
but with increasing frequency over many 
months, contraction of the sear about the ulcer 
is the most likely cause. On the contrary, if the 
onset of the vomiting is recent and abrupt, 
massive edema accompanying an acute exacer- 
bation of the ulcerative process is the most likely 
cause. This may be proved by placing such 
patients on bed rest, fluid diet and gastric 
lavage for a period of ten to fourteen days. If 
cedema be the obstructing factor, in this interval 
it will have sufficiently subsided to permit 
normal emptying of the stomach. Such a pa- 
tient then may be efficiently treated without the 
necessity of operative interference. 

Recurring massive hematemesis from a duo- 
denal uleer demands surgical intervention, and 
the surgeon is faced with a serious responsibility. 
It is obvious that the investigation should ex- 
clude as a source of the hemorrhage lesions 
other than a duodenal ulcer. If we should see 
the patient following the first massive hemor- 
rhage, our sole responsibility is for the im- 
mediate safety of the individual. Transfusion is 
rarely necessary aS an emergency procedure. 
Fortunately, the risk to life from the first 
hemorrhage is practically negligible. If we 
should see the patient following the second 
hemorrhage, we are faced with a grave decision. 
While many patients who have suffered a single 
hemorrhage may live a normal life span without 
recurrence of the hemorrhage, we have come to 
realize that such is not true when two massive 
hemorrhages have occurred. Such patients are 
most likely to suffer subsequent serious hemor- 
rhages, with fatal results more frequently than 
is realized. The explanation is that the hemor- 
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rhage arises from a vessel sufficiently large to 
preclude its permanent occlusion following a 
single rupture. The thrombus which is formed is 
re-canalized and the vessel again becomes a 
source of hemorrhage. 

Emergency surgical procedures for the first 
massive hemorrhage from a duodenal ulcer are 
not only unnecessary but unwarranted. We, 
however, not only advise but urge operative pro- 
cedures following the second hemorrhage. It 
may be necessary to assume the responsibility of 
advising operation on a clinical diagnosis of 
duodenal ulcer without the support of confirma- 
. tion by x-ray examination. If, after recurrent 
hemorrhages, the patient’s history and symp- 
toms suggest a duodenal ulcer as the source, but 
X-ray examination be negative, should the sur- 
geon assume the responsibility of advising 
operation? The answer is in the affirmative. 
With the astonishing accuracy of the x-ray diag- 
nosis of duodenal ulcer, many clinicians evade 
the decision and ask the radiologist to accept the 
whole responsibility of the diagnosis. Such an 
attitude is unfair and untenable. A duodenal 
-uleer may be so situated in the posterior wall of 
the duodenum that its radiological visualization 
or recognition is impossible, even by the most 
expert. In every case of massive hemorrhage 
from a duodenal ulcer, our experience has shown 
that the source is an ulcer situated on the pos- 
terior wall of the duodenum. Fortunately in the 
vast majority of cases there is an additional 
uleer on the anterior wall of the cap, the radio- 

logical recognition of which is relatively easy. 
The careful pre-operative management of a pa- 
tient who has suffered a devastating hemorrhage 
is of great importance. Within four or five days 
after the hemorrhage, the patient’s nourish- 
ment is rapidly increased to a full diet with a 
high calorie value, containing a large amount of 
animal protein. Iron, in the form of Reduced 
Iron, is given in doses of five or ten grains three 
times a day. The value of this diet was demon- 
strated to us by Dr. F. I. Lewis in a specific case 
which was treated by a Sippy diet and repeated 
small and large transfusions, eighteen in all. At 
the end of eight weeks following this régime, the 
hemoglobin content was still 30 per cent. Fol- 
lowing a full ward diet, with the vegetables 
puréed and the meat put through a chopper, the 
rise in hemoglobin and coincident improvement 
in the patient’s general condition was spectacu- 
lar. Such a diet, with the addition of Reduced 


Iron, has now been adopted. If, following this 
régime, the rise in the hemoglobin is not 
sufficiently rapid or satisfactory, repeated whole 
blood transfusions, of 250 ¢.c. volume, stimulate 
blood formation. 

Is it wise, when the patient is responding 
poorly to the pre-operative management, to per- 
form an operation in the presence of a low 
hemoglobin content in the blood? Dr. Far- 
quharson, the Professor of Therapeutics in the 
University of Toronto, has shown us that if a 
patient has tolerated a low hemoglobin content 
for some weeks, operation without undue risk 
may be undertaken with a reading as low as 40 
to 50 per cent. If, however, following a severe 
hemorrhage, the hemoglobin should suddenly 
drop from 100 to 50 per cent, an operation on 
such a patient entails a serious additional risk. 
Delay in carrying out the proper operative pro- 
cedure following a severe hemorrhage may at 
times be disastrous. Further hemorrhage may 
occur and so lower the hemoglobin content and 
impair the patient’s resistance as to render any 
operation extremely hazardous. Following a 
second massive hemorrhage we now advise an 
operation at the earliest moment the patient’s 
condition warrants. We dispense with further 
x-ray studies because of our fear of precipitating 
further bleeding, unless the diagnosis be in very 
great doubt. 

Following the acute perforation of a duodenal 
ulcer, the surgeon’s first responsibility is mak- 
ing or confirming the diagnosis. He must then 
carry out immediately the most simple operative 
procedure which will save the patient’s life. In 
deciding upon the proper procedure, the funda- 
mental surgical principle applicable to all ab- 
dominal emergencies must be recognized. Deul, 
in the most simple manner, only with the lesion 
which creates the hazard to life. Four additional 
collateral and often disregarded factors accom- 
pany a perforated duodenal ulcer and greatly 
contribute to the hazard. These are starvation, 
pain, shock and dehydration. In a patient 
desperately ill from a perforation of many hours’ 
duration, the generous administration of mor- 
phine, combined with the intravenous adminis- 
tration of blood, glucose and saline as a pre- 
operative therapy, will greatly improve the pa- 
tient’s chance of recovering, despite the addi- 
tional delay in carrying out the operative pro- 
cedure. Further, we must realize that our sole 
responsibility is to save the patient’s life. At 
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this time we have not the responsibility of curing 
his uleer. Our operative procedure thus be- 
comes a simple closure of the ulcer. We use 
only three interrupted sutures, which are tied 
over a free omental graft. No attempt is made 
to infold the ulcer. Any operative procedure 
directed towards the cure of the ulcer is un- 
sound, meddlesome, and adds greatly to the 
mortality as well as to the morbidity. 

We have been impressed, in our study of cases 
of jejunal ulcer by finding a large number oc- 
curring in patients who had a gastro-enterostomy 
performed coincident with a closure of the per- 
foration. With this basic conception of our re- 
sponsibility, we have since July 1, 1929, operated 
upon 36 coxrsecutive perforated duodenal ulcers 
without a death. Such a record we believe is 
ample evidence of the soundness of this attitude. 
Sixteen of these patients required subsequent 
operation—7, partial gastrectomy, 7, gastro- 
enterostomy, and 2, cholecystectomy. There was 
no operative mortality. 

When the surgeon has assumed the responsi- 
bility of advising operation in a patient suffer- 
ing from a chronic duodenal ulcer he must 
answer two questions: (a) will the patient sur- 
vive the procedure? (b) will the patient remain 
symptom-free and economically efficient? The 
answer to the first question is found in our 
statistics from July 1, 1929, to June 1, 1935. We 
have in this interval operated upon 168 cases 
of chronic duodenal ulcer. Of these, 72 pa- 
tients had a posterior gastro-enterostomy, with 
three deaths. One was due to a pulmonary em- 
bolus, and two were due to obstruction from 
cedema at the new stoma. The deaths from the 
latter cause, we now believe, could be controlled 
by continuous suction through an indwelling 
duodenal tube, combined with the generous ad- 
ministration of intravenous glucose and saline. 
Ninety patients were submitted to gastric resec- 
tion, and we had one death. This patient was 
admitted unconscious, suffering from alkalosis 
due to pyloric obstruction. Our belief that it 
was carcinoma led us to carry out a more pre- 
cipitate and radical operative procedure than 
was necessary. He succumbed to a respiratory 
infection. Six patients we submitted to plastic 
operations on the pylorus without any mortality. 
When one considers that 23 per cent of this 
group in which a gastric resection was done 
suffered from recurring massive hemorrhage, 
one realizes that the operative risk is infinitely 


less than the likelihood of death from a subse- 
quent hemorrhage. 

The surgeon must accept the responsibility of 
preparing the patient and carrying out definite 
measures which are essential in maintaining a 
low operative mortality. Foci of infection must 
be efficiently dealt with. The patient must have 
nourishment and fluid balance adequately main- 
tained. This can be done by means of intra- 
venous glucose and saline. Gastric lavage, 
carried out for a sufficiently long time to control 
the edema in the gastric wall which is an in- 
evitable accompaniment of a high degree of ob- 
struction, is imperative. The anemia we find 
best controlled by a diet high in animal protein, 
to which iron in the form of Reduced Iron is 
added. In those patients in whom there has 
been a recent and marked loss of weight we be- 
lieve a pre-operative transfusion is a real factor 
in carrying them successfully through the opera- 
tive procedure. One must do a gastric analysis, 
and ascertain the units of free and combined 
hydrochloric acid, in order that the proper 
operative procedure may be carried out in an 
individual ease. 

The answer to the second question, namely, 
‘Will the patient remain symptom-free and 
economically efficient’’, we believe is based on 
certain definite facts. The operative procedure 
must be mechanically sound and technically per- 
fect. It must result in an absence of free hydro- 
chloric acid in the gastric analysis. If the opera- 
tion is undertaken because of recurring massive 
hemorrhage is must involve a ligation of the 
vessels which are the source of bleeding, and this 
procedure must inevitably be associated with a 
partial gastrectomy. 

The operative procedures which in our experi- 
ence we feel will fulfill all these requirements 
are a gastro-enterostomy, or a gastric resection. 
We reserve a gastro-enterostomy only for those 
eases suffering from a sear stenosis, accompanied 
by a low incidence of free hydrochloric acid, or 
for the very elderly patient who suffers a pene- 
trating ulcer accompanied by a low free hydro- 
chlorie acid content. If a young patient suffers 
a penetrating duodenal ulcer, has a patent py- 
lorus and a high percentage of free hydrochloric 
acid on gastric analysis, the operation must aim 
at the correction of the physiological fault. We 
believe that in the treatment of such a patient a 
simple gastro-enterostomy has no place. Simple 
gastro-enterostomy, plus local attack on the 
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ulcer, does not decrease the percentage of free 
hydrochloric acid. It may be argued that many 
such patients are well following a simple gastro- 
enterostomy. Studies made by Lewis and Dick- 
son in the Toronto General Hospital showed 
that in a group of symptom-free patients who 
had had such a procedure the gastro-enterostomy 
stoma was functioning so slightly as to preclude 
it being a factor in their recovery. The experi- 
ence of the operation was sufficient stimulus to 
make them carry out a régime which would have 
been adequate without operation. In other 
words, the patients were well in spite of the 
operation, not because of it. We have therefore 


reached the conclusion that nothing short of an- 


extensive gastric resection should be carried out 
upon patients with a penetrating ulcer, a patent 
pylorus, and a high incidence of free hydro- 
chloric acid in the gastric contents. 

May we make a plea for a long proximal loop 
in the operation of posterior gastro-enterostomy ? 
In our follow-up series, we have found so often 
that with a short proximal loop in a posterior 
gastro-enterostomy, with the patient standing 
‘erect, the stoma is held higher than the greater 
curvature and provides most inefficient drain- 
age. Further, should jejunal ulcer occur, the 
long proximal loop makes subsequent operation 
safer. In our experience we have found no 
evidence to suggest that there is any disadvan- 
tage to such a long loop. We have discarded 
gastric transection as an operative procedure, 
and in the cases of gastric resection we have 
slowly, over a period of eight and a half years, 
come to accept a radical sub-total gastrectomy 
as the logical operative procedure, in the light of 
late results. We have evidence that a patient 
who has submitted himself to this operation can 
earry on with economic efficiency in the environ- 
ment of and with the energy expenditure de- 
manded of a common labourer. The reconstruc- 
tion of the gastro-intestinal tract following a 
sub-total gastrectomy may be established either 
by the retro-colic Polya technique, or by the end- 
to-end anastomosis as devised by Schoemaker. 
We have felt, however, that the end-to-end re- 
construction between the greater curvature and 
the duodenum should be reserved only for those 
eases in which the ulcer is removed in its en- 
tirety. We had one recurrence in which this 
procedure was carried out which was accom- 
panied by a fatal hemorrhage. We believe that 
if the ulcer is penetrating and the base in the 





pancreas must be left undisturbed a retro-colic 
Polya reconstruction is ideal. This conclusion to 
do radical resections has been made easier fol- 
lowing a study of the resected stomachs by Drs. 
Robinson and Johnston, of our Department of 
Pathology, in which they have found a vascular 
change in the resected stomach of an obliterative 
arterial type, and in addition a marked lympho- 
cytic infiltration—a definite gastritis. 

With the belief that such a drastic anatomical 
disturbance is necessary to correct the physio- 
logical fault we will always pause before advis- 
ing operation in cases of duodenal ulcer. On the 
surface, to advise such a radical operative pro- 
cedure might stamp the surgeon as a radical, yet 
when it is realized that in five years and nine 
months our group, seeing many cases of duodenal 
ulcer, have only done ninety gastric resections 
for duodenal ulcer, it must be admitted that it is 
really a conservative policy. Therefore a pa- 
tient who accepts an operative procedure for his 
duodenal ulcer should be able to face the future 
with the assurance of relief from his distress, 
providing such a procedure is based on the above 
indications and designed to deal with his particu- 
lar problem. 

The surgeon’s responsibility to his patient 
should not cease with the healing of the wound 
and the discharge from hospital. Because of the 
close relationship between the patient and the 
surgeon during the surgical treatment the latter 
can greatly aid the physician by insisting that a 
strict dietetic and hygienic régime be followed. 
This should be very rigid for the first three 
months following operation, and no great in- 
discretion in diet or responsibility should be per- 
mitted for at least six months. While we know 
that recurring ulceration has been observed 
many years after an apparently successful opera- 
tion, we firmly believe that strict observance of 
the outlined régime for the first six months will 
do more than anything we have to offer in pre- 
venting recurrent ulceration. The follow-up of 
patients should be carefully carried out. This 
fulfils a two-fold purpose; first, it enables the 
patient to be warned of any evidence of recur- 
rent ulceration, and advice and encouragement 
given at this time may prevent a further dis- 
ability ; secondly, it enables the surgeon to secure 
first-hand information with which to appraise 
the value of his operative procedure. We have 
been impressed by the discrepancy between in- 
formation contained in a letter and that elicited 
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by a personal examination. Unless the surgeon 
will secure this direct contact with the remote re- 
sult of his operative effort, he fails in his re- 
sponsibility, because otherwise he is basing his 
advice solely on second-hand and often unreliable 
knowledge. 

In conelusion : 

1. The surgeon’s responsibility in cases of 
duodenal ulcer is only to those patients suffering 
from a complicated ulcer. Such complications 
are penetration, obstruction, recurrent hemor- 
rhage, or perforation. 

2. He must assume the responsibility of ad- 
vising and preparing the patient for the opera- 
tion. 

3. He determines the type of operation by a 
study of the physiological and biochemical up- 
sets associated with ulcer, and of the late results 
following the various operative procedures. 

4. His operative procedure must be mechani- 


eally sound, and result in an absence of free 
hydrochloric acid in gastric contents. 

5. He reserves gastro-enterostomy for pa- 
tients with sear stenosis and low free hydro- 
chloric acid in gastric contents, for elderly 
patients with penetrating, non-stenosing ulcers, 
with no obstruction, but with a low free hydro- 
chloric acid in gastric contents. All other 
patients must accept a radical sub-total gastree- 
tomy. 

6. He must realize, moreover, that operation 
is only an adjunct to the management of such 
patients. 

7. He must, through a well-organized follow- 
up clinic, assist in the rehabilitation of such 
patients by aiding the mental and physical ad- 
justment to a new routine of life. 

8. In the treatment of an acute perforation 
of a duodenal ulcer, simple closure of the per- 
foration is his only responsibility. 


MIGRAINE* 


By Davin Suieut, M.B., Cu.B., D.P.M., F.R.C.P.(C)., 
Montreal 


N the vast literature on this subject we find 

occasional reference to the part played by 
emotions in the production of migraine. How- 
ever, to judge from the general conclusions on 
etiology and treatment, it would seem that the 
part played by mental factors is not often re- 
garded as of primary importance or as indicating 
treatment by psycho-therapy. In a lengthy 
review on the subject of migraine by Riley’, 
little space is given to consideraticn of the mental 
factor. In quoting a paper by Gutheil’ on the 
treatment of a case of psycho-analysis the author 
expresses surprise that so little has been written 
concerning the psycho-analysis of patients suffer- 
ing from this disorder. Bassoe® in his review 
makes a general reference in the following terms: 
‘“‘The attacks may be considered nature’s protest 
against the speed with which in the last few 
hundred generations readjustments have had to 
be made to give right of way to the fore-brain.”’ 
Critchley and Ferguson‘ deal with the question 
at some length and state: ‘‘No doubt in many 
cases the psychological factor is of considerable 


* From the Department of Medicine, McGill Univer- 
sity Clinic, Royal Victoria Hospital, Montreal. 


importance” and, later “...... without doubt, 
the factors of suppressed rage and humiliation 
were operative in determining some of the 
attacks in certain of our cases.’’ Spriggs’ in 
reviewing 103 cases says: ‘‘Nervous causes, 
when put together formed much the most fre- 
quent, 34 cases.’ In recent literature Weber® 
and Gutheil’ have each reported at length on a 
case successfully treated by psychotherapy along 
analytic lines. 

The present paper is based on a study of 50 
unselected cases of migraine. All had been 
subjected to complete medical investigation, 
including such special tests of the various systems 
as patients receive in a large general hospital. 
Patients with migraine have usually sought and 
received study and treatment at the hands of 
ophthalmologist, oto-laryngologist, and so on, 
and the patients being reported on are no excep- 
tion to the rule. It is not proposed to detail 
the many operative and other treatments which 
had been performed. 

In making the diagnosis the usual criteria were 
applied, namely, the presence of severe headache, 
usually hemicranic, occurring in episodes with 
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free intervening periods (the chronic cases will 
be discussed later), nausea or vomiting, and 
visual phenomena of the usual variety. Associ- 
ated manifestations such as disturbances in the 
cardio-vascular and alimentary systems were 
frequently noted, as well as changes in the men- 
strual functions, skin phenomena and other 
evidences of dysfunction of the autonomic 
nervous system. 

Some writers give as one of the criteria for 
diagnosis the presence of migraine in the family 
history. In this regard account should also be 
made of the occurrence of equivalents, when 
there is no history of migraine as such. 


Minor MIGRAINE 


Brief consideration will be given to a case of 
migraine, where the attack followed directly on 
situations arousing emotion, and the relation 
between the emotion and the migraine was easily 
recognized by the patient. 


CASE 1 


A girl, aged 20, complained of headache and symp- 
toms of an anxiety nature. Obviously of simple ability 
but with great ambitions, she had felt dissatisfied with 
her progress in life and had commenced study at a 
business college. Her progress was not rapid enough to 
please her, and she felt very dissatisfied. Then she began 
to suffer from bouts of hemicrania associated with 
nausea and visual phenomena. It is interesting that her 
first observation of the latter occurred while ironing. She 
saw yellow patches, and thought she had burned the 
garments. Questioning revealed that these attacks fol- 
lowed on a day of difficulty at school, when she was con- 
fronted with new work and experienced that sense of 
chagrin which only such a personality can feel so acutely. 
It is striking that these occasions were sometimes fol- 
lowed by other reactions than migraine, such as 
narcolepsy or weeping. Also, an attack of migraine 
would terminate immediately if she had a fit of weeping. 


This case illustrates the occurrence of migraine 
as a special form cf emotional reaction. It is 
worthy of note that the attacks would terminate 
if free emotional expression took place, as by 
weeping. Also, in another case of like nature, 
with the gaining of insight as to their causation, 
the attacks ceased. 


Tue NatTuRE OF MIGRAINE 


One conceives of migraine as a process of 
nervous discharge affecting chiefly the sensory 
centres and pathways and the autonomic nervous 
system. This implies a preceding phase during 
which there is a development of nervous tension. 
This phase implies two factors: excitation of those 
nervous centres which subserve emotional re- 
actions and a factor which prevents adequate 
discharge of the tension thus developed. By 
adequate discharge one means active mental and 


motor activity or overt emotional expression. 
The discharge process in migraine occurs when 
the tension has reached a pitch which the con- 
trolling factors can no longer hold in check. 
The control does still operate to prevent discharge 
through total motor or emotional reactions. 
Thus we might describe migraine as a_break- 
down of an effort to inhibit the discharge of 
nervous tension. Or, more generally, we may 
regard migraine as the result of an imbalance 
between the processes of excitation and discharge. 
As to the basis of this imbalance, it is true there 
are constitutional factors, as there are in most 
other diseases. But study of the life-history 
shows that the occurrence of migraine is de- 
pendent on an emotional organization resulting 
from the early experiences of the individual. 
It is to be taken for granted that this sensitivity 
of response and failure of discharge leads to im- 
balance in the endocrine system. It may be that 
the basis of the sustained nervous tension is 
dependent on the hormonal imbalance thus 
aroused. 


WHERE EMOTIONAL Basis 1s Not Osvious 


In cases like those quoted above the preceding 
emotional upset was either obvious or became so 
after a little enquiry. Presumably, it was like- 
wise in the 34 cases reported by Spriggs as being 
due to nervous causes. . The psychiatrist is 
only too familiar with the situation in all dis- 
orders due to emotional factors—a reluctance to 
regard the illness as ‘“‘mental’’ in nature, and a 
defensive attitude at the suggestion of an in- 
vasion of that most jealously guarded realm, 
the mind. ‘Too often it is only after much 
labour in unravelling the so-called unconscious 
operations of the mind that such relationships 
can be shown to exist. 


Major MIGRAINE 


The following case is one of 12 wherein spon- 
taneous developments occurred indicating the 
presence of emotional factors not elicited by 
direct enquiry. 


CASE 2 


This is the case of a female who suffered from 
severe migraine of two years’ duration. The severity of 
the case can be gauged by the fact that diplopia occur- 
ring during the attacks had been considered as indicat- 
ing organic brain disease, and thorough investigation 
had been made on this supposition. Enquiry as to the 
course of events preceding an attack showed experiences 
of which the following may be taken as an example. The 
patient would have been with others where someone had 
taken occasion to challenge her statements. At the 
moment she would feel a certain vague sense of resent- 
ment. Outwardly, however, she showed nothing, although 
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her friends were able to note a certain deliberate slow- 
ing and restraint in her speech and manner. Later she 
would feel a ‘‘boiling over’’ sensation and vague ideas 
of hate against the offending party. Then would de- 
velop a typical attack of migraine lasting for hours and 
leaving a sense of fatigue and exhaustion for the follow- 
ing few days. 

This case is worthy of note as showing a spon- 
taneous development later into a state of a 
melancholiac nature with ideas and impulses 
towards suicide. Coincident with this develop- 
ment there was a cessation of the headaches and 
a tendency to indulge in temper tantrums when 
thwarted in any fashion. Also, there was now a 
clear consciousness of hate feelings and an ac- 
companiment of phantasies of harming those 
who thwarted her. Such occasions would be 
followed by a sense of guilt, feelings of depression 
and of thoughts of suicide, and nightmares 
wherein she was hurting or being hurt. Here 
we can see the operation of resentment at frus- 
tration arousing feelings of hate now clearly 
conscious which previously were only vaguely 
conscious, that is, during the stage when migraine 
was the outcome of corresponding situations. 

The Onset of. Migraine-—We may consider two 
main groups of cases, those in which migrainous 
attacks have been occurring from childhood or 
from adolescence, and those in which migraine 
does not develop until later in life. There is an 
idea, commonly accepted, that in females migraine 
ceases at the menopause, but one can quote 
cases where the migraine did not appear until 
that time or later. In the cases where migraine 
is manifest at an early period we get a history of 
early emotional difficulties. Such children ex- 
perience a sense of severe frustration and resent- 
ment to authority or to events which interfere 
with their wishes. As has already been indicated, 
and as will be later discussed under personality, 
these patients develop an equally strong social 
sense or conscience which prevents outward ex- 
pression of anger and resentment. One cannot 
attempt to consider here why the outcome of such 
a conflict occurs in the form of migraine in these 
cases and not in the form of other nervous 
disorders. 

In those patients who do not develop migraine 
till adult life is reached, the onset can be traced 
to a circumstance which has caused a vital change 
in life. Thus, to quote a few such circumstances: 
after a disappointment in love; after marriage in 
accordance with the wishes of the parent instead 
of her own choice; after the death of the mother 
in a spinster of 38; after a failure to get promotion 
at the age of 40 and so attain the goal of a career; 


after a first marriage at 50 years to a man who 
proved too selfish; following a marriage wherein 
the wife was sexually frigid; when thrown on the 
charity of unwilling relatives at the age of 47. 
In such cases we must presume that the patient 
was “‘vulnerable” and that with the removal of 
protecting influences and because of the necessity 
of adjusting to new and for them difficult situ- 
ations, emotional conflicts were precipitated 
which revealed the underlying maladjustments. 


CurRoniIc MIGRAINE 


In chronic migraine there is a more or less 
continuous headache with exacerbations accom- 
panied by visual phenomena and gastric upset. 
Also, such cases show dysfunctions such as consti- 
pation, menstrual disturbance (frequently amen- 
orrhcea), insomnia, and lassitude or depression. 

In these cases the emotional change 1s such as 
to cause a complete alteration in the attitude to 
life, so that whereas these persons have previously 
made an apparently good adjustment they now 
experience a continual sense of strain in action 
and reaction. In such cases one can usually 
elicit a history of severe emotional difficulty in 
childhood, with temper tantrums and the like. 
At a later age, to quote one case, satisfaction was 
found in a life devoted to religious activities and 
service to others. Then, due to defaleations on 
the part of clergymen with whom the patient had 
worked, there was a gross emotional upset with 
a loss of faith and interest in this mode of tife. 
Then developed severe persistent migraine of the 
classic type. Enquiry revealed a complete change 
in the whole attitude—whereas before there was 
a belief in one’s fellows and a joy in service, now 
there was loss of all such feelings and a with- 
drawal from activity. It seemed that everyone 
was living for himself, ‘‘all men were liars”, and 
there developed a distrust of all approaches of a 
friendly nature. Reassurance and persuasion to 
self-expression would be followed by nightmares 
of suspicious and dangerous characters coming to 
attack, or of dreams wherein the patient acted in 
hostile, aggressive fashion to others. Thus, the 
earlier emotional attitudes of childhood had been 
aroused with the breakdown of the idealistic 
life of service. And yet, except in dreams, there 


was no expression of such resentment and aggres- 
sion but a continued effort to retain the old 
philosophy so that she apologized profusely for 
any apparent criticisms she might make, all of 
which were ordinary, if not harmlessly mild, to 
the observer. 
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MIGRAINE EQUIVALENTS 

Apart from the form of migraine as most 
popularly conceived, that is, with a preponderance 
of headache, we have to consider the so-called 
equivalents, those cases in which headache is not 
present, or not severe and where the signs are 
more manifest in conditions such as paroxysmal 
tachycardia (see Thomas and Post’) or in other 
episodic disorders. Amongst other equivalents 
described are asthma, skin disorders and other 
phenomena of a episodic nature. One may 
also include temper tantrums, weeping, and 
narcolepsy and cataplexy. The nature: of the 
equivalents goes to show that in migraine we are 
dealing with a process of a general nature. de- 
pendent on the question of balance of tension in 
the nervous system. 

The association of epilepsy and migraine has 
long been a matter of comment. From the 
nature of the mechanism at work in migraine it 
is clear that there is a definite blocking of expres- 
sion through the motor system. However, 
cases are met with from time to time where 
epilepsy occurs as a migraine equivalent. The 
author has seen two such cases in which adjust- 
ment of the personality led to a cessation of the 
migraine and of the epileptic equivalents. It 
has been suggested above that a characteristic of 
migraine is the dominance of a control factor 
that prevents active discharge through motor 
pathways. The author has seen several cases 
where the tendency to discharge was strong but, 
instead of an active motcr discharge, what may be 
regarded as inhibitory phenomena of the motor 
system occurred, namely, fainting, cataplexy and 
narcolepsy. 

Of more interest, as evidence of the fact that 
migraine is the result of an emotional conflict, 
are those cases in which there is a cessation of the 
migraine and the appearance of a mental state 
such as obsessional neurosis or melancholia. 
The latter occurrence was reported also by 
Tinel and Lamache®. In most cases of migraine 
obsessional characteristics are to be seen on 
personality study. In the obsessional neurosis 
which becomes manifest in those cases where 
the migraine as such ceases the nature of the 
emotional conflict is evident. Thus, to quote a 
typical case where migraine ceased and obsessions 
developed, the patient would be conscious of 
thinking of friends to an accompaniment of a 
state of mind featured by anger. She then 
tried to ‘‘undo”’ this by thinking of the same 
people again in a “‘good”’ frame of mind. This, 





of course, is a typical mechanism in the obsessional 
neurosis. Such cases reveal most clearly the 
functioning of the personality in migraine where 
the repressive forces are no longer able to shut 
out the emotional conflict from expression in 
mental form. They also show that the repressive 
forces can still block direct outlet of the aggressive 
trends. 


PERSONALITY 


The general formula as to the factors leading 
to an attack of migraine is that there is a ready 
tendency to the building up of nervous tension 
because of a sensitivity of the individual in his 
social relations and a strong controlling force 
that prevents for the most part free release of the 
tension. Study of the personality of those 
subject to migraine reveals the nature of the 
emotional organization that leads to the above 
situation. 

Since there are all degrees of migraine, from 
those cases where migraine develops when the 
individual is confronted by situations that would 
be difficult for many people, to those in which 
attacks occur in situations that would arouse no 
difficulty for most people, so we can recognize 
varying degrees of the following personality 
characteristics. In the statement here as to 
personality we are describing the characteristics 
seen in well-marked cases. Such persons are 
formal and restrained in conduct, and act only in 
accordance with very conventional standards. 
They are conservative and do not readily adapt 
to the ideas of others. Features of an ob- 
sessional nature are frequent and such persons 
are well described by Touraine and Draper’ as 
‘‘nerfectionists’”. They are very self-contained 
and show great sensitivity to anything that 
savours of criticism or frustration. Outwardly, 
however, they are not given to frank emotional 
expression in such circumstances, but, as they so 
often say, they ‘“‘burn up inside.”’ Vague reflec- 
tions of this rage may break into consciousness, 
but for the most part such emotions do not 
appear freely in conscicusness. As they are 
sensitive to criticism, so are they critical of 
others, and demand a high degree of consistency 
and exactitude of conduct from their fellows. 
There is a high sense of pride, and they feel that 
frank emotional expression is distasteful, either 
in themselves or others. They are sceptical of 


kindly motives in others, and are insistent on 
the fact that human beings are selfish and 
Yet, although sceptical, there 


individualistic. 
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is great need of praise or approval, which is 
necessary for a sense of peace and to make them 
feel that their conduct and social relations are 
as perfect as they would like. Although just 
and fair, they tend to be ‘‘too correct’’, and do 
not always show charity or good-humoured 
acceptance of the frailties and inconsistencies to 
which mankind is subject. In keeping with the 
above characteristics, difficulties are frequently 
manifest in the sexual life, especially in females 
who are so often frigid. 


THE PHYSIOLOGICAL Basis OF MIGRAINE 


Many of the symptoms of migraine are such 
as to offer easy explanation in terms of a dis- 
turbance in the autonomic nervous system. 
As Gordon” says, ‘‘that migraine is due to 
some disturbance of the vegetative nervous 
system is a sort of revelation of the obvious.” 
It would seem that it is the symptom of headache 
which has been the origin of so many theories of 
vascular change in the brain as the basis of 
migraine. That vascular changes occur is no 
doubt true, but that they are the primary cause 
of the pain seems tc have little basis of proof. 
Penfield’s" conception of the pain as a stimulation 
of sensory end-organs by an axone reflex of the 
autonomic nerves is an interesting conception 
that awaits proof. 

When we consider the sensory phenomena we 
may find, besides headache, coldness or heat, 
increased sensitivity to smell, ringing noises in 
the ears or dullness and blocking in hearing, the 
visual phenomena of scotomata and fortification 
figures, numbness in the face, and so on. Vaso- 
motor phenomena occur so obviously in the skin 
that it is reasonable to suppose they also occur 
in the end-organs of the special senses and it may 
be that the sensory phenomena of migraine are 
thus initiated. However, there is still a case to 
be met, namely, that the sensory phenomena are 
due to the direct increase of activity in the 
sensory nervous centres. 

As to the severity of headache, our observations 
lead us to believe that it is an expression of the 
effort to control the nervous discharge. In this 
regard we would point to such cases as the first 
one quoted, which is one of several, where the 
headache ceased with an outburst of weeping. 

As to the part played by fatigue and mental 
work in the causation of migraine the following 
considerations have to be taken into account in 
evaluating these factors. That fatigue plays a 
part seems clear, but how it acts is not so. When 
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we review the way in which migrainous patients 
act in life, and recall that in so many of their 
actions they are functioning under stress and 
tend to have an undercurrent of emotional 
activity, we have to recognize fatigue and mental 
stress as a result of this mode of life. However, 
it is true that fatigue and excessive activity also 
affect the nervous processes so that the individual 
is liable to show a lowering of the thresholds of 
emotional reactions. In persons of the migrain- 
ous type this tends to accentuate the emotional 
conflicts to which they are subject. To further 
elucidate this point one can quote several cases 
of migraine where the chief causal factors seemed 
to be fatigue and mental work, but where, after 
an emotional readjustment, similar degrees of 
fatigue and mental work were not followed by 
attacks. 

In assessing the part played by endocrine 
changes in the female, it is true they are associated 
with increase in the sensitivity of the nervous 
system, but it is to be questioned if hormonal 
changes produce migraine directly. It is sug- 
gested that they operate by altering the level 
of nervous excitability thus accentuating emo- 
tional conflicts in those with functional charac- 
teristics as described. Furthermore, in view of 
mal-adjustment in sexual life such females do 
not achieve those releases of tension, nervous 
and hormonal, which occur in the normally 
adjusted. 


TREATMENT 


In discussing treatment we shali not concern 
ourselves with the treatment of the migraine 
attack, but with the treatment of the underlying 
nervous condition which makes it possible. 
Generally speaking, we may say that such 
treatment involves the removal of such external 
factors as disturb the patient, or such adjustment 
of the individual that he will no longer react in 
the particular fashion that leads to migraine. 
As external factors we have had occasion to see 
cases where by chance a change occurred 
in the life of the patient which led to a cessation 
of the migrainous attacks. Thus there are 
cases such as the following, where migraine 
has ceased: giving up a responsible position; 
marriage separation; breaking an engagement; 
developing an unrecognized and satisfying 
talent or line of work. Unfortunately, these 
changes are not such as can be prescribed, 
but their occurrence suggests that the physician 
may well enquire and advise as to the mode 
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of life which, although in itself not unusual, 
may nevertheless be unsuited for that particular 
personality. Bassoe*’ has well expressed the 
necessity for such changes. 

However, we have to recognize that we are 

thus giving relief by helping the patient to side- 
step life situations which may not be in them- 
selves unusual. In so far as no change has 
taken place in the individual the patient will 
doubtless be confronted by like situations which 
will lead to further attacks of migraine or to other 
nervous or mental disorders. Further, it is un- 
fortunately not always possible to elicit the 
nature of the emotional conflict so easily, and, 
when we review our cases, we find too often that 
the conflicts are deep-seated and long-standing 
and involve difficulties not in this or that particu- 
lar situation but in the whole attitude. In many 
we are dealing with a mal-adjustment of a degree 
comparable to what occurs in the psychoses, and 
the best that can be done with our present-day 
knowledge is to encourage the process of ‘‘side- 
stepping.” This means limitation for the indi- 
vidual, but the price has to be paid to avoid 
conflict. 
- The situation is not always so difficult and in 
suitable cases we may attempt to adjust the 
individual himself. The problems of such treat- 
ment fall outside the scope of this paper. In 
attempting this work one is constantly con- 
fronted by a special difficulty, that is, that the 
individual may have already become involved in 
life situations, say marriage, and sooner or later 
in the effort to adjust the personality we meet 
difficult barriers connected with such realities. 
One could only hope that if such efforts at person- 
ality adjustment are to be made, we might see 
the patient before he or she has embarked on 
such fixed commitments to life as career, mar- 
riage and the like. Such treatment involves the 
unravelling of the early experiences of life, thus 
giving an opportunity to revise and re-align the 
emotional attitudes. Thus the individual can 
be freed from the biased attitudes and mis-con- 
ceptions laid down in early years which have 
persisted and affect his conduct and reactions in 
later life. 

Provided we do have an opportunity to tackle 
the problem at an early stage, much can be done 
and most successful results can be obtained. In 
considering migraine we should look beyond the 
symptoms, distiessing though they are, and 
recognize that in such patients we have the seeds 
of vet further developments of mental and 





nervous disturbance and of physical dysfunctions, 
some of which undoubtedly lead to organic dis- 
order. The complications resulting in career 
and marriage and cther relations in life are too 
obvious to mention to anyone who has followed 
the life history of such patients. 


SUMMARY 


1. This paper is based on a study of 50 patients 
with migraine. 

2. Migraine is seen as a process of nervous 
discharge affecting the autonomic and sensory 
centres, with a blocking of pathways leading to 
co-ordinated expressive action, motor, mental or 
emotional. 

3. The preceding phase of increased tension 
involves two factors: (a) excitation of centres sub- 
serving emotion; (b) blocking of discharge path- 
ways until the tension reaches an overflow point. 

4. This imbalance is determined by an emo- 
tional organization due essentially to the ex- 
periences of early life operating in an individual 
with certain constitutional tendencies. 

5. Variations, spontaneous and under treat- 
ment, in the various types of migraine, and 
especially in the so-called equivalents, are quoted 
to show the operation of this imbalance and the 
relation to the personality make-up. 

6. Treatment may take two forms: 

(a) Alterations in the life-habits with such 
restrictions and limitations as will avoid emo- 
tional conflict. 

(b) In suitable cases an effort to adjust the 
personality by an unravelling and re-alignment 
of the instinctive and emotional reactions. 

7. Such treatment should be attempted early 
in life and before fixed and too often irreversible 
positions have been assumed, such as marriage, 
career, and the like. 
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THE PROGNOSIS OF CORONARY THROMBOSIS* 


By G. F. Strone, M.D., 


Vancouver, B.C. 


JN the past ten years the growth in our 

knowledge of coronary thrombosis has been 
considerable. One evidence of the increased 
attention given this subject is to be found in the 
Quarterly Cumulative Index Medicus in which 
in 1925 only 15 articles were listed under 
coronary thrombosis and infarction of the heart, 
whereas in 1935 under the same two headings 
104 appeared. We all realize that this in- 
creased attention has very greatly improved the 
diagnosis and the treatment of coronary throm- 
bosis, but we must admit that our ideas as to the 
outlook for these patients have not developed in 
the same proportion. There is still a very great 
pessimism regarding coronary thrombosis, many 
of our profession viewing it as tantamount to 
early death or total permanent disability. It is 


In Table I I have collected the reported series 
of cases of coronary thrombosis in which special 
reference is made to prognosis, and to these I 
have added 120 patients seen in private practice 
prior to December 31, 1935. It must be remem- 
bered that these series all deal with patients who 
have survived long enough to secure medical at- 
tention. If we are to consider the prognosis of 
coronary thrombosis as a whole we must include 
all patients suffering from this affliction. This 
will mean the inclusion of a considerable group 
that are never attended by a doctor. 

It is of some interest that the ratio of males to 
females for the whole series is 4:1. Just why 
an increased proportion of females (2:1) in my 
series occurs is not known. Because of this in- 
crease the cases of coronary thrombosis occurring 


TABLE I. 
Sex Mortality Untraced 
Author Year | Total Male Female Living Dead No. 
No. 0 0. 0 0. 0 No. 0 
Parkinson and Bedford?...| 1928 100 93 93 ‘a | 68 68 31 31 1 
IE i ae hi, 1929 145 111 76 | 34 23 67 46 76 52 2 
Conner and Holt*........ 1930 287 | 243 84] 44 151]/ 117 39] 142 49 28 
White and Bland®........ 1931 200| 167 83] 33 17 94 47/101 50 5 
Cooksey ® Daub asus Risa enacts 1935 53 32 60] 21 40 
NN ic eta guste ems 1936 370 | 324 87] 46 12 1]|| 169 45 | 201 54 
WS oes dsdeavee deat 1936 120 79 66 | 41 33 38 32 75 63 7 
pi hi Shenk 1,275 11,017 83 1205 17 || 585 45 | 647 51 


only natural that our knowledge of the prognosis 
should lag, because only time can bring us an 
understanding of this factor. In spite of the fact 
that coronary thrombosis was well described 
by Herrick over twenty years ago, it is only in 
the past decade that the condition has become a 
well recognized clinical entity, and only since 


1930 that coronary disease has been included in . 


the International List of the Causes of Death. 
During the past few years several series of pa- 
tients with coronary thrombosis have been 
studied over a long enough period to permit us 
to begin to make some generalizations regard- 
ing the outlook and the expectancy of life. 


* Delivered at the Sixty-seventh Annual Meeting of 
the Canadian Medical Association, Victoria, on June 
25, 1936. 


in women were carefully checked from a clinical 
standpoint to make certain of the diagnosis in 
each case. The mortality for the whole group 
was 50 per cent. As these patients were studied 
over varying periods in the different series re- 
ported this figure has only a limited value. It 
does confirm the general impression that about 
half of these patients survive longer than the 
first year or two. 

In my own series I have included only well- 
defined cases that showed the definite clinical 
picture of coronary thrombosis and survived the 
initial attack. Many patients were seen im- 
mediately before or immediately after death 
from coronary thrombosis and were not included 
in this series: Most of these patients had electro- 
eardiographic evidence of coronary thrombosis, 
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or at least coronary artery disease. Of those 
who had electrocardiograms only two failed to 
show changes typical of coronary artery involve- 
ment, and in these two instances the clinical 
signs were so definite and so complete as to 
leave no doubt as to the diagnosis. The average 
age for the whole group is 59.4, of those still 
living 57.4, and of those dead 61.05 years. This 
confirms the fact already noted that the prog- 
nosis is somewhat worse at older ages. Of this 


attack, the more they are apt to approximate a 
100 per cent recovery. Of the 38 survivors 21, 
or 55 per cent, are listed as well; the remaining 
17 are not well, 12 of them suffering from 
angina, and 5 from the general weakness of im- 
pending congestive failure to such an extent as 
to prevent them from carrying on their usual 
occupations. 

If we could visualize a series of consecutive 
eases of coronary thrombosis I am certain that 


TABLE II. 


120 Private Patients SEEN Prior To DECEMBER, 1935 





Sex M. 79—66% F. 41—33% 
Age Average of whole group 59.4 Oldest 84 
Average of living 57.4 Youngest 37 
Average of dead 61.5 
Blood Pressure Hypertension 61 or 51% Normal or 
over 160/100 Low Blood Pressure 59—49% 
Mortality Living Dead Not Traced 
Whole group 38—32% 75—63% 7 
First 60 13—22% 43—71% 4 
Second 60 25—41% 32—53% 3 


Condition of 38 Survivors 


Poor— 


Angina pectoris 


Good—return to usual activity —21—55% 


17—45% 
12 


Dyspnoea and weakness 5 


group of 120 patients 61, or 51 per cent, had 
hypertension, as shown by blood pressuré read- 
ings higher than 160 systolic and 100 diastolic. 
Undoubtedly the true incidence of high blood 
pressure was much greater in this group. 
Ophthalmosecopie findings indicated that prob- 
ably over 75 per cent had had a previous hyper- 
tension. The mortality for the group showed 
that for periods varying from 6 months to 11 
years the mortality of the patients traced was 63 
per cent. It is of some interest to glance at the 
figures revealed when the series is broken down 
into two groups of 60 each. The first group, 
seen prior to November, 1932, shows: living 13, 
or 22 per cent; dead 43, or 71 per cent; and not 
traced 4, or 6 per cent. It is worthy of note 
that nearly one-quarter of that first group are 
still alive. The second group of sixty, seen be- 
tween November, 1932, and December, 1935, 
shows: living 25, or 41 per cent; dead 32, or 53 
per cent; not traced 3, or 5 per cent. In other 
words, twice as many of the second group are 
still living. The physical fitness of the survivors 
was not the subject of special study, but it is my 
impression that the longer they live after the 


about 50 per cent of them would die suddenly. 
Most of these would be found dead, none of this 
group living until medical attention arrived. Of 
this group of course little can or need be said. 


TABLE IIT 











12°5% 
GOMPhETE 
RECOVERY. 


50% 
DIE SUDDENLY. 
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OR 
DIE BEFORE MEDICAL 
AlD IS AVAILABLE. 













DISA BIBT 

OANEINA. OR 
HEART 

®@ progesswE HEART. 






DIE WITHIN FEW YEARS 
OF © ANGINA, OR 

@ con cessive 
HEARY FAILURE 







Diagram.—Series of consecutive cases of coronary 
thrombosis. 
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They comprise a large percentage of the cases 
autopsied by the coroner’s physician and have 
yielded valuable information as to the pathology 
of coronary artery disease. Of the remainder 80 
per cent would present the fairly typical picture 
of coronary thrombosis, now too well known to 
need detailed repetition. The severe substernal 
pain, collapse, tachycardia, hypotension, fever, 
rub, leucocytosis and electrocardiographic find- 
ings, together reveal a clinical entity now well 
recognized. It is to this group that the remarks 
regarding prognosis pertain. The remaining 20 
per cent of our hypothetical series would com- 
prise those obscure cases not diagnosed because 
of the atypical character of the onset of their 
illness. These are the patients who have atypical 
pain, as pain in the abdomen, shoulder, or neck, 
or fail to have any pain at all. Their cardiac 
infarction may only be manifest when an in- 
explicable heart failure develops, or when em- 
bolic manifestations suggest the presence of a 
mural thrombus on the endocardial aspect of the 
infaret, or when an abnormal rhythm suddenly 
appears. 

With those patients included in the group on 
the left side of the diagram we have no contact. 
Unless or until some preventive measures are 
found there is little that we can offer this group. 
It is a matter of common knowledge that 
coronary thrombosis may occur as a bolt from 
the blue in a person entirely free from symptoms 
or signs of disease. Much more commonly, how- 
ever, it occurs in patients with hypertension, 
angina pectoris, or some indication of coronary 
artery disease. For the patients on the right 
hand side of the diagram there is very definitely 
something that can be done, and undoubtedly 
more effective early and adequate treatment of 
coronary thrombosis will improve the outlook on 
this group. Even so, at the present time 25 per 
cent of these patients make a complete functional 
recovery, and some of them survive for very 
long periods. The case of John Hunter has been 
cited by Ryle® as an example of longevity fol- 
lowing coronary thrombosis. Hunter had his 
first cardiac infarct at the age of 45 and lived 
20 years, to die of another coronary thrombosis. 
During this time as we all know he was a victim 
of a most severe angina. White® has also cited 
patients surviving coronary thrombosis for many 
years. 

To determine the prognosis in the individual 
case at the time of the initial attack may be 
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most difficult. In fact, Levine’® has said that 
there is no other condition in the practice of 
medicine in which it is so difficult to prognosti- 
cate. It is of course impossible to foretell the 
fatal termination that may occur with dramatic 
suddenness in any of these cases. I have had a 
patient die in the middle of a sentence during 
the second week after a coronary thrombosis. 
Autopsy revealed a ruptured heart with a 
hemopericardium. Another thrombosis with 
cardiae standstill or ventricular fibrillation may 
also cause sudden death at any time. 

There was at one time an impression that the 
prognosis depended in part on the severity of 
the initial manifestations. This has not been 
true in my experience, and Willius’ has recently 
brought forward statistical proof of the fact that 
the severity or the duration of the pain has no 
bearing on the prognosis. The size of the 
cardiac infarct is probably of some importance, 
because, as pointed out by Hay", the future 
efficiency of the heart depends on the extent of 
the infarct and the integrity of the remaining 
muscle. 

The collapse shown by the patients in the 
initial hours of the attacks has a more direct 
bearing on the prognosis than the severity of the 
pain, although the patient in my series showing 
the most severe degree of collapse, as evidenced 
by a drop in blood pressure, pallor, sweating 
and weakness, not only survived the first attack. 
but has suffered two subsequent attacks and is 
practically well today, except for a mild effort 
angina. Coombs’? emphasized the significance 
of a low pulse pressure in determining the out- 
come, and considered that a pulse pressure be- 
low 25 was very series. lLevine® long ago 
pointed out that a systolic blood pressure below 
85 was most grave. He also stated that in’ pa- 
tients who became unconscious as a result of the 
collapse associated with a coronary thrombosis 
recovery was rare. The occurrence of pulsus 
alternans or gallop rhythm, especially if these 
appear early in the attack, adds to the gravity 
of the outlook.** The blood pressure probably 
gives the best indication of the immediate prog- 
nosis, very low systolic readings and very small 
pulse pressures being most ominous. 

The early development of signs of congestive 
heart failure makes the prognosis much worse. 
Ordinarily after the recovery from the initial 
attack these patients have no physical signs of 
heart disease. When dyspnea, cyanosis and 
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edema appear and progress the results are poor. 
In this same connection a drop in urine output 
at this stage has usually been an unfavourable 


indication. Steinberg’* has suggested that an 
elevated non-protein-nitrogen, especially if this 
value rises, is of serious significance. I have had 
no opportunity to check this finding. An in- 
creased blood sedimentation rate has been found 
in coronary thrombosis, persisting until healing 
is well advanced. While this is of no prognostic 
significance in itself it may b2 valuable as an 
added indication of the length of time it is 
necessary to keep the patient in bed. 

The age of the patient may alter the prognosis 
somewhat, as older persons withstand the upset 
of the initial manifestations less well than 
younger patients. The age at which parents or 
other members of the family have died of 
coronary thrombosis may be helpful in prog- 
nosis.?° 

Significant cardiac arrhythmias are to be con- 
sidered in prognosis. Extra-systoles may pre- 
sage a paroxysmal tachycardia or fibrillation 
which if it be ventricular is fatal. Where extra 
systoles are found the use of quinidine may be 
life-saving, in that quinidine may prevent the 
development of paroxysmal tachycardia or 
fibrillation. Boas and Levy” have recently 
pointed out that extra-systoles occurring in a 
patient with coronary sclerosis usually indicate 
a progressive vascular lesion, and that these 
extra-systoles are of more significance where they 
occur with a heart rate over 110. 

The location of the infarct in the heart seems 
to have some bearing on prognosis. It is fairly 
well established that the so-called T1 type of 
tracing is associated with an infarct in the 
anterior or apical portion, while the reverse T 3 
type is associated with an infarct on the posterior 
or basal portion of the ventricle. The prognosis 
is poorer in the anterior lesion. Barnes’® has 
suggested that atypical cardiograms carry an 
even worse prognosis than either T 1 or T 3 
types. He also suggests that low potential, small 
waves in all leads, adds to the gravity of the 
condition. 

Treatment may have a distinct bearing on 
prognosis, as inadequate or improper treatment 
may precipitate an unfavourable development. 
Insufficient rest is a frequent cause of a poor 
result. Patients must be kept quiet, and the use 
of adequate doses of morphine in the early stages 
is essential to ensure the necessary rest. Later, 
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complete rest must be maintained until cicatriza- 
tion of the infarct is assured, for allowing a pa- 
tient to get up too soon may precipitate a fatal 
outcome. Bed rest must be maintained for from 
6 to 8 weeks, longer in the anterior infarcts than 
in the less serious posterior lesions. It is equally 
important to carefully regulate the activities as 
the patient begins to get around. A safe plan 
to follow is to enjoin six weeks in bed, six weeks 
to gradually getting around the house, a total of 
three months, then a gradual return to work, 
the exact duration of the convalescence depend- 
ing on the character of the patient’s occupation. 
Total disability lasts from 3 to 6 months, and 
partial disability may persist for the balance of 
the first year. The patient should not return to 
full physical activity, including golf, for twelve 
months. 


CONCLUSIONS 


Coronary thrombosis is one of the most serious 
of human ailments. About one-half of all the 
patients are found dead, or die suddenly before 
medical attention is available. Of the remainder 
about one-half die in the course of a few years. 
Of the survivors about one-half suffer more or 
less restriction of their activity as a result of 
heart disease manifest as either angina pectoris 
or the dyspnea and edema of congestive heart 
failure. The remaining 50 per cent of those who 
survive make a complete functional recovery, and 
are in good health and able to resume their usual 
occupations. 
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AVERTIN ANAESTHESIA FOR CRIPPLED CHILDREN 


By WESLEY BouRNE, 


The Shriners’ Hospital, 


Montreal 


WHEN a subject has been discussed very ex- 

tensively one approaches it again with 
considerable reluctance. Yet although the litera- 
ture on avertin is quite voluminous, the useful- 
ness of this drug in children has not been 
sufficiently stressed. It is therefore proposed to 
give an account of 425 avertin anesthesias con- 
ducted at the Montreal Unit of the Shriners’ 
Hospitals for Crippled Children, under the 
countenance of Dr. W. G. Turner, Surgeon-in- 
Chief to that institution. Dr. John Boyd,’ of 
Belfast, Ireland, is the only one who has em- 
phasized the particular suitability of avertin for 
children. It seems opportune to support him in 
most of his opinions on this subject. 


The pharmacology of avertin has been very thor- 
oughly worked out. Its special action is on the central 
nervous system,?, 3 producing an agreeable sleep without 
irritation to the upper respiratory passages. Inordinate 
depressions of the medullary centres are apt to occur, but 
these may be lessened by careful evaluation of the risk 
in each case,t and by a slow instillation of the clyster.5, 6 
The superficial nerve endings are least affected, their 
irritability being abolished only occasionally. Its ob- 
tundent action on the cerebrum constitutes the desired 
therapeutic effect. 


Several investigations have been made, using heart- 
lung preparations and the artificial heart in dogs,7 which 
show that avertin given in concentrations much higher 
than ever occurs in practice produces no deleterious 
effects upon the heart. In this connection it may be 
mentioned that ‘‘adrenalin in avertin anesthesia fre- 
quently produces cardiac irregularity, and in heart-lung 
preparations occasionally causes ventricular fibrilla- 
tion’’.7_ The blood pressure is lowered at the beginning 
of anesthesia, but not to any alarming extent if care is 
taken about the size of the dose of avertin and the rate 
of its administration. 


On the blood the effects of avertin are similar to 
those of ether;8, 9, 10, 11,12 that is, the carbon dioxide 
combining power of the plasma is lowered slightly, the 
pH values are diminished, and although there is an 
initial hydremia the percentage of blood solids soon 
goes up; in short, there is blood concentration and a 
true acidosis of moderate degree. The former is likely 
to be due largely to mobilization of water to the tissue; 
the latter has been shown to be one of phosphoric acid,13 
probably along with lactic acid,14 from the common 
precursor, hexose-phosphate of the muscles. Bearing 
upon this, Waters and Muehlberger15 have shown that 
blood sugar is increased during avertin anesthesia. 

The accurate bromsulphalein dye test16, 17 has been 
applied in dogs and man after avertin anesthesia,13, 18 
with the results that dogs show slight and transient but 
no delayed liver damage and that in normal human 
beings there is no dye retention—this latter supposedly 
on account of the relatively smaller quantity of avertin 
used. It has also been shown in normal dogs that re- 





peated administration produces only a mild parenchy- 
matous degeneration and very slight fatty changes occur 
occasionally15, 18, When liver function in dogs is pur- 
posely depressed by chloroform and avertin is sub- 
sequently administered, the additional damage is slight 
and depends largely on that already done by the chloro- 
form. This added liver impairment disappears within 
24 to 48 hours and does not affect the total period of 
recovery from chloroform poisoning: After avertin, 
given on twenty-two occasions over a period of less than 
ten weeks to a man for an operation and subsequent 
multiple painful dressings, functional tests (bromosul- 
phalein dye and blood-sugar time) showed no ap- 
preciable liver damage.19 It may be said with complete 
assurance that avertin in therapeutic doses interferes 
negligibly with this important structure, the liver. 
Again Endoh2° has shown that the liver detoxifies the 
individual of avertin by combining it with glycuronic 
acid. 

The functional activity of the kidney under the 
influence of avertin has been carefully studied. The 
rates of secretion and composition of the urine were 
measured in experiments on dogs with bladder fistule, 
and some observations have been made on man.13 In 
dogs it was found that avertin causes an early anuria 
of short duration, followed by oliguria and recovery 
within 4 to 6 hours. The percentage of urea excreted 
shows that kidney function is not depressed much and 
soon completely returns to normal. In the human cases 
there was no evidence of kidney injury, due no doubt to 
the relatively small dose of the drug. Following avertin 
anesthesia in dogs and man, a markedly increased out- 
pouring of phosphoric acid occurs in the urine,13 which 
is in keeping with the observations mentioned above in 
connection with the acidosis. From histological studies 
it has been found that there is a mild parenchymatous 
degeneration of the kidney only after repeated adminis- 
tration of avertin to dogs.15,18 Recently from measure- 
ments of blood urea in man, Pitt21 has found that 
avertin causes less upset of nitrogen excretion than 
occurs after the volatile anesthetics, and has stated that 
‘feven with the decreasing reserve of kidney function 
coming on after middle age, when renal excretion is more 
readily disturbed, it does not assume dangerous propor- 
tions, and of itself the influence of avertin upon the 
kidneys forms no contraindication to the use of avertin 
in older patients; in fact avertin appears to be slightly 
more favourable as regards post-operative renal fune- 
tion than the volatile anesthetics, just as it has been 
shown that avertin is less damaging to the liver’’, The 
harmless glycuronate of avertin formed in the liver is 
excreted by the kidney.22 

Arnheim and Tuchman23 have given avertin to 
several normal persons, not operated upon and with no 
complicating factor, so that their results may be taken 
as only the effects of avertin upon man. In general, 
their findings are confirmatory of those recounted above. 
They reported increased pulse and respiratory rates, de- 
crease in amplitude of respirations, fall in blood 
pressure, drop in body temperature (1.3° F., rectal), 
slight oliguria, decrease in basal metabolism, shortening 
of the clotting time of the blood, acidosis, and a rise in 
blood sugar. 

In an excellent analysis of 1,600 administrations of 
avertin, Sir Francis Shipway24 recently has published 
several summarized data and final conclusions, all entirely 
in favour of the usefulness of this drug in anesthesia. 
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Of the 425 cases of avertin anesthesia form- 
ing the present consideration, 370 have been 
analyzed under the different unit doses em- 
ployed, as set forth in the accompanying Table. 
It will be seen that the majority of patients re- 
ceived the 150 mg. per kg. dose; that usually the 
larger doses were given to the younger children ; 
that, as one would expect, it was necessary to 


In preparation for operation, children are 
encouraged to take glucose and water very 
freely for two days beforehand, in order to build 
up the glycogen reserve of the liver and add 
water to the tissues, thus lessening acidosis as 
well as blood concentration. Enemas are given 
the night before and not on the morning of 
operation, so that with lessened activity of the 


TABLE 


ANALYSIS OF 370 AVERTIN ANZSTHESIAS IN CHILDREN 


Dose 125 mg. per kg. | 150 mg. per kg. | 175 mg. per kg. | 200 mg. per kg. 
Number of cases...... 77 (20.81%) 200 (54%) 42 (11.35%) §1 (13.84%) 
oe 47 76 13 27 
aa Avia asodan 3 24 29 24 
Ages in years......... 2to 17 3% to 14 1% to 13 10/12 to 8 
Average age....... 10% 7 6 3% 
*Avertin we he bokne's 17 124 32 48 
“  — +N20 to....| 48 66 9 3 
» Pca 13)77 9% $5 }38% 1}23.8% 8 }5.9% 
Cutting operations: 52 86 16 15 
Longest in minutes..| 140 138 70 85 
Shortest in minutes.| 15 15 25 25 
Average in minutes.| 63 Ad 42 41 
Closed operations (re- 
dressments, etc.): 25 114 26 36 
Longest in minutes..| 45 50 30 30 
Shortest in minutes.| 10 7 7 8 
Average in minutes.| 21 20 16 16 
**Morphine after, dur- 
ing 24 hours. 
CN Ok cs cd vias 19 51 6 13 
WE ewbrciswdus 12 26 6 5 
S tames to... ....... 9 21 1 0 
ee Poeun 9 12 2 0 
So © ea aes 0 0 0 1 
Te as tkenss 49 (63.6%) 110 (55%) 15 (35.7%) 19 (37:2%) 
Nauseated............ 24 (31%) 44 (22%) 3 (7.1%) 4 (7.8%) 





*Regional anesthesia was not done in any of these cases; “local” anzesthetics were not used. 
**Morphine was not given until definite restlessness occurred; the amounts used were relatively 


small and suited the ages. 


use other anesthetics much more frequently with 
the smaller doses of avertin than with the 
larger; that there is a much higher percentage 
in the employment of other anesthetics with any 
given dose of avertin among children than among 
adults (compare the figures of this Table with 
those previously reported‘, 7.e., children require 
more avertin per kilogram of body weight than 
do adults; that in general morphine was 
needed less frequently following the larger doses 
than after the smaller; and similarly that less 
nausea occurred after the greater amounts. 
Within the given limitations it would seem that 
by how much the more avertin is administered, 
by so much the more will there be freedom from 
after-pain and sickness. The remaining data of 
the Table are sufficiently lucid, and I leave them 
without further comment. 


bowel the avertin solution may be retained and 
absorbed more readily. Atropine, beneficially, 
to depress the parasympathetic nerve endings, 
to check secretions, and to stimulate the respira- 
tory centre, is given hypodermically one-half 
hour before operation time. Morphine as a pre- 
anesthetic medicament is avoided, in the belief 
that avertin takes its customary place and that 
it is unwise to use these two drugs together, as 
they both depress breathing. 

Immediately after operation an alkaline phos- 
phate solution is instilled into the bowel. The 
effects of this solution have been so salutary that 
its particulars, previously published,?> are 
worthy of reiteration :— 


Potassium bicarbonate (KHCO,) grams 100 
Di-sodium phosphate (Na,HPO,:12H,0) ‘‘ 358 
Distilled water litres 2 
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This is a concentrated stock solution and should 
be labelled POISON. Of it, 32 ¢.c. (one ounce) 
is added to 500 ec. (one pint) of distilled 
water for every 23 kg. (50 pounds) of body 
weight, warmed to body temperature and given 
per rectum. The reasons for its use are as fol- 
lows. It is hypotonic, and therefore will be readi- 
ly absorbed; it supplies an abundance of water 
which allays thirst and reduces the blood concen- 
tration; it returns to the body the sodium and 
potassium phosphates lost through the kidneys; 
it is alkaline, and therefore tends to mitigate 
the acidosis; and, further, the potassium-ion is 
the most stimulating of all ions to any depressed 
living thing,?® ?’ especially when the anion is 
that of phosphoric acid and the medium is 
alkaline. All of these desirable qualities are to 
be found in this solution. At this juncture it 
seems fitting to point out that the acidosis of 
avertin anesthesia is not at all likely to go to 
that extremity with which most of us are all too 
familiar, and which has been recounted by so 
many observers, time and time again, ever since 
the days of Casper (1850), so soon after the 
innovation of anesthesia; an extremity marked 
by the presence in the blood of ketone bodies— 
total acetone of Van Slyke—namely, £-oxy- 
butyric acid, aceto-acetic acid and acetone, 
producing an intoxication with classical symp- 
toms, and occurring more frequently in the 
young. The primary cause of such a ketosis 
wherein ketonemia and ketonuria prevail, orgi- 
nally postulated by Minkowski,?* later em- 
phasized by Geelmuyden,”® and recently eluci- 
dated by Roscher,*° would appear to be the 
decrease in the quantity of glycogen in the liver. 
It is easy to see that this extremity is less likely 
to oceur after the initial building up of the 
glycogen reserve of the liver and the subsequent 
administration of the above-mentioned phosphate 
solution, both of which tend to support the com- 
pensatory antiacidotic processes in the organism. 
Despite the rather antithetical and seemingly 
iconoclastic conclusions of Dallemagne,** from 
his study of the influence of anesthesia on the 
acid-base equilibrium, that ‘‘the postanesthetic 
variations of the acid-base equilibrium show the 
most completely anarchy’’, that ‘‘all kinds of 
irregularities’? and ‘‘vice-versa’’ effects took 
place, and that ‘‘most complete discordance in 
the results obtained’’—but this is not a disquisi- 
tion on the acidosis of anesthesia, notwithstand- 
ing these conclusions, and, whatever the bourne 
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of the complicated disturbance of metabolism 
provoked by narcosis, the fact remains that in 
not a single instance has anything like an ex- 
treme degree of acidosis taken place in this 
series of cases. 


Several of our patients were anesthetized with 
avertin on repeated occasions without untoward 
effects and without the necessity of increasing the 
dose. Noteworthy in this regard was a boy, 2 
years of age at the beginning, who during 16 
months was given avertin 11 times, 175 mg. per 
kg. on the first two occasions, and 150 mg. per 
kg. the remaining times. Redressments of both 
feet were done. On three occasions with the 150 
mg. dose nitrous oxide was used, after two of 
which he vomited a little. As in the adult 
previously mentioned,’® so with children one 
need not hesitate about repeated administrations 
of avertin. 

There were 9 cases of immoderate respiratory 
and circulatory depression, marked by shallow 
breathing, some cyanosis, and impairment in the 
quality of the pulse. In two only was it neces- 
sary to do anything unusual. The one, a girl 
one and a half years of age, received 175 mg. of 
avertin per kg. of body weight. She became 
quite depressed and cyanosed after redressment 
of her right foot. One-half grain of ephedrine, 
given intravenously, produced prompt ameliora- 
tion. The other, a girl of two and a half years 
with club feet, was given 200 mg. per kg. of 
avertin. Forty minutes after the beginning of 
the administration she developed a ‘‘ respiratory 
spasm’’, and her colour became greyish and 
eyanotic. Oxygen was forced into the lungs and 
three-quarters of a grain of ephedrine was in- 
jected into a vein. She too recovered very 
promptly. The operation was cancelled. In- 
advertently, her head had not been turned to the 
side, and it was noticed that she had very large 
tonsils and adenoids. I may mention that 
ephedrine specifically seems to produce a reversal 
of effects in avertin anesthesia.» No other 
serious results occurred. 

Perhaps the most beneficient effect of avertin 
anesthesia for children is’ the putting away of 
fear. The old-time pandemonium of erying due 
to apprehensive terror, so readily communicated 
from child to child, is replaced by peace and 
quiet on account of the trust imbued in the 
young souls. This psychical good overflows to 
the physical. 
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A FURTHER REPORT ON OBSTETRIC ANALGESIA AND AMNESTA* 


By LeicutTon C. Conn, F.R.C.S.(C.) ann JoHn Ross Vant, M.C.O.G., 


Edmonton 


N a previous communication? we reported the 

results obtained by the use of a combination 
of drugs in securing obstetric analgesia and 
amnesia. As an addendum we recorded 104 
cases with which we secured adequate amnesia 
by the use of nembutal by the mouth and paralde- 
hyde per rectum. We now propose to add and 
include 447 cases, in 396 of which, by the same 
procedure, we were able to secure amnesia of a 
degree. The failures include 10 cases which 
were delivered by Cesarean section, and 41 
wherein admission to hospital was so late that 
delivery was effected before sedatives could be 
given. This further emphasizes one point we 
previously stressed, that patients should be in- 
structed to enter hospital early in labour if 
amnesia is to be obtained. 

Procedure and course of labour.—The method 


* Read at the Sixty-seventh Annual Meeting of the 
Canadian Medical Association, Victoria, Section of 
Obstetrics and Gynecology, on June 24, 1936. 

From the Department of Obstetrics and Gynecology, 
University of Alberta. 





as detailed in our previous article’ has not been 
changed. We have endeavoured, though, to give 
the patient at least 6 grains of nembutal before 
the paraldehyde is given, as that ensures a more 
prolonged analgesia. If the labour is slow there 
is need in some eases for a second instillation of 
paraldehyde, usually 4 drachms. This prolongs 
the analgesia for a further four to eight hours, 
and with, possibly, the addition of nembutal, gr. 
114, will carry the patient comfortably through 
even a most exacting labour. Undue restless- 
ness is not the rule, the patient is easily con- 
trolled, and although she appears somnolent, yet 
she will take fluids; moreover these should be 
pressed on her. For the actual delivery nitrous 
oxide or ether anesthesia is used; rarely is more 
than a minimum necessary. The loss of blood 
at delivery has averaged approximately 250 e.c. 
In our experience this has not increased since 
sedatives have been given. 

Following delivery the patient is returned to 
bed. The adverse result of any restlessness that 
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may occur is obviated by two measures. Side 
boards, 12 inches high, are placed on the bed, 
to be left for 12 hours, and a restraining sheet, 
12 inches wide, is placed both under and over 
the patient’s chest and tied to the sides of the 
bed, in such a manner that while she may lie 
comfortably on her back and turn to either side 
she cannot rise up sufficiently to fall out over 
the sideboards. She will usually drowse for 12 
to 24 hours, during which time she should be 
given fluids. Thereafter she will be wide awake. 
With that alertness there will be, moreover, none 
of the exhaustion of fatigue that formerly so 
often followed a severe or prolonged labour. 
Diplopia may be present for 24 hours but it in- 
variably disappears. We have noted no intoler- 
ance or idiosynerasy to the barbiturates de- 
veloping subsequently. In the last 1,000 cases 
there have been 3 who developed a puerperal 
psychosis. The first received no barbiturate; the 
other two each received nembutal, 6 grains. 
The causes in the two cases were respectively, a 
toxic state caused by privation during gestation, 
and a recurrence subsequent to a toxic preg- 
nancy of a previous active psychosis. Conse- 
quently we feel the barbiturates were not at 
fault in these cases. 


The baby.—The mouth and throat of the baby 
are aspirated, preferably as soon as the head is 
born, or else as soon as the baby is completely 
born. Our experience has taught us not to be 
alarmed if the baby does not breathe at once. 
If the upper respiratory tract is clear, and 
oxygen and carbon dioxide are given through 
one of the available machines, the baby in- 
variably overcomes the acarbia present and 
commences to breathe. 

In this series 10 babies were lost. Four were 
non-viable babies of toxic mothers, 3 were intra- 
uterine deaths before or at the onset of labour; 
one was a monster with hydramnios. Excluding 
these, 2 cases remain, one in a primipara, born 
by manual rotation and mid-forceps application 
to an occiput posterior after a severe labour of 
48 hours; the other in a multipara delivered by 
version and extraction through reason of a 
transverse presentation diagnosed in a tetanic 
uterus nine hours after rupture of the mem- 
branes. It is our conclusion that these sedatives 
do not inerease the incidence of fetal mortality. 
The babies are rather sleepy for 24 to 36 hours 
after birth, and may at first not nurse well; 95 





per cent of the babies were, however, at or above 
birth weight on discharge from hospital. 

Duration of labour.—In this series 83, or 41! 
per cent, of the primipare were delivered with- 
in 10 hours of onset. An almost equal number, 
44 per cent, were delivered between 10 and 20 
hours. The remainder, 15 per cent, were in 
labour more than 20 hours; the positions were 
mainly occipito-posterior and the women were 
slow or non-rotators, as seen in Table I. The 
majority of the multipare, 71 per cent, were 
delivered less than 10 hours after the onset, 
while only 7 per cent needed longer than 20 
hours to complete labour. Of all the cases, 93 
per cent were delivered in less than 20 hours. 
We feel that while the use of sedatives may de- 
crease the strength of the uterine contractions, 
yet the cervix is more easily dilated, the one 
balanees the other, and the head descends more 
gently yet withal speedily. 


TABLE I 
DURATION OF LABOUR 


Hours Primipare Multipare Total 
0-10 83 41% 210 71% 293 59% 

10-20 90 44% 80 27% 170 34% 

20 + 30 15% 7 2% 37 =7% 


Method of delivery—Of the primipare 78 
per cent brought the head well down to the out- 
let, where in slightly more than half outlet 
forceps were used. Of the multipare 80 per 
cent were delivered spontaneously, while in 12 
per cent outlet forceps only were needed. Of 
all cases 11 per cent were delivered by means of 
mid-forceps application. These were nearly all 
posterior or non-rotation of an occipito-posterior 
position: 3 per cent of all cases were delivered 
by breech. 


TABLE II 
METHOD OF DELIVERY 
Method — Primipare Multipare Total 
Spontaneous 68 34% 236 80% 304 61% 
Low forceps 90 44% 36 12% 126 25% 
Mid forceps 39 19% 15 5% 54 11% 
Breech 6 3% 10 3% 16 3% 


The use of sedatives may increase the use of out- 
let forceps it is true, but it is our custom to use 
episiotomy and outlet forceps generally, as we 
are not yet convinced that their use is prejudicial 
to either mother or baby. The incidence of mid- 
forceps cases was high; we have under considera- 
tion at present the question of whether the use 








Sept. 1936] Cross: 


of analgesics increases the tendency to non- 
rotation of the occiput-posterior, but as yet have 
no definite answer. 


TABLE III 

AMNESIA 
Degree Primipare Multipare Total 
Satisfactory 189 94% 271 92% 92% 
Fair ll 5% 14 4% 5% 
Poor 3 1% 12 4% 3% 


Satisfactory amnesia was secured in 92 per 
cent of all the patients, that is, memory of pain 
and discomfort was obliterated. In 5 per cent 
of all cases relief of pain, but no great degree of 
amnesia, was obtained. In 1 per cent of primi- 
pare and 4 per cent of multipare very little 
relief, even from pain, was obtained. These 
latter were failures and were due in many cases 
to delay in entering hospital, to mistaken 
judgment of the patient’s progress, and even to 
the immunity from effect possessed by the 
patient herself. 


CONCLUSIONS 


_ Our experience has given us confidence in the 
efficacy and security in employing the foregoing 
combination of drugs. We have not viewed with 
apprehension the prospect of a long labour in a 
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case which we have observed prenatally. Nor 
have we encountered spastic conditions of the 
cervix, nor Bandl’s ring, that required inter- 
ference; this may have been our good fortune, 
but we feel that sedatives have played a part. 
We have not been forced by shock or exhaustion 
of the mother, but have chosen our time for the 
interference that may have eventuated in long 
labours. 

In the average case, however, labour has not 
been more prolonged, nor has the delivery been 
harder, nor the evidence of injury to the fetal 
head been any more definite than has occurred 
previous to our adoption of sedatives. Undue 
restlessness has not been a factor in the latter 
series: we feel that the early adequate dose of 
nembutal has prevented it. The recovery has 
been uneventful, and in our experience no in- 
tolerance to the barbiturates has developed 
subsequently. 

But the safe and effective application of this 
routine is best performed in hospital. Moreover, 
it necessitates nursing care and attention, with 
a constant vigil maintained over the patient from 
the time sedatives are first given until some hours 
after delivery has occurred. 


ae 


1. Conn, L. C. AND VANT, J. R.: The — - pain during 
labour, Canad. M. Ass. J., 1985, SS: 


BROMIDE INTOXICATION* 


By W. D. S. Cross, M.B., 


The Homewood Sanitarium, 


Guelph, Ont. 


T is now almost one hundred years since the 
introduction of bromides in medical treat- 
ment. Their use became universal in the treat- 
ment of many nervous disorders and convulsive 
states, notably epilepsy. In the latter condi- 
tion, until the advent of luminal, they were the 
mainstay of the physician, and in his efforts to 
control the seizures large doses were used. In 
the light of our present knowledge it is difficult 
to see how any epileptic could have escaped 
bromide poisoning, in some degree at least, and 
it is more than probable that many mental 
symptoms formerly ascribed to epilepsy were 
really manifestations of a superimposed bro- 


* Presented to the Guelph Medical Society, at the 
Homewood Sanitarium, on January 22, 1936. 


mide psychosis. In recent years a great many 
preparations of the barbiturates have been 
introduced, which have tended to supplant 
bromides. In spite of this, bromides still have 
their place, particularly in conditions of nerv- 
ous tension and anxiety. Their action is quite 
efficient and they have the added advantage of 
being inexpensive. 

Until quite recently little thought was given 
to the possibility that bromides might do harm 
in some patients. It was known for years that 
they produced a skin eruption at times, but 
this was usually looked upon as an annoying 
and relatively harmless result. Most physicians 
one has spoken to seem quite surprised to learn 
that bromides can produce mental symptoms if 
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improperly used, and it is because of this ap- 
parent lack of knowledge of this fact among 
the profession as a whole that this paper is 
offered. Up to the present, very little on the 
* subject has appeared in Canadian literature, 
although many excellent papers appeared in 
Europe and the United States, for example, 
those of Wile,t Wuth,? Diethelm,’ Harris and 
Hauser,* Wainwright,> Levin,® Wagner and 
Bunbury,’ and others. 

The introduction of the Walter-Hauptmann 
test in 1925 and its modification in 1927 by 
Wuth paved the way for the clinical study of 
bromide intoxication. By this test one can 
readily determine the amount of bromide 
present in the patient’s blood serum. Ordi- 
narily, the toxic level is considered to be 
reached when the blood serum contains 150 mg. 
per 100 cc. Symptoms may appear at lower 
levels, however, and occasionally are absent at 
higher concentrations. Bromide is_ easily 
demonstrated in the urine. Wuth’s method is 
the one which we employ. 

Frequency.—As these tests are becoming more 
widely used, and as the clinical picture of 
bromide intoxication is becoming more familiar, 
an increasing number of eases is being re- 
ported. Naturally, since the symptoms are pre- 
dominantly mental, it is usually in psychiatric 
institutions that the greater number of these 
cases are detected. None of our cases had been 
diagnosed before admission. 

At the Colorado Psychopathic Hospital, 
Wagner and Bunbury studied 1,000 consecutive 
admissions with these results: 44 showed 
mental symptoms due to or increased by bro- 
mides ; 17 of these were admitted primarily for 
bromide intoxication, 2 dying of bromism; 77 
had blood bromide concentrations of 75 mg. or 
over per 100 ec. blood. At the Phipps 
Psychiatric Clinic, Wuth, among 238 admissions 
during a six-month period, found 50 cases with 
considerable amounts of bromide in the blood, 
20 of these with obvious bromide intoxication. 
Preu, Romano and Brown,® at the Psychiatric 
Clinic of the New Haven Hospital, in a one- 
year period, reported 2.7 per cent of the pa- 
tients admitted as showing definite symptoms 
of bromide intoxication. In our own institution 
we are picking out cases with increasing fre- 
queney, and recently have had three cases in a 
two-month period. One ean recall many pa- 
tients diagnosed as toxie psychosis, whose 
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symptoms were undoubtedly due to or aggra- 
vated by bromide. There must occur many 
milder cases which do not require institutional 
care, and in whom the correct diagnosis is not 
made. 

Behaviour of bromide in the body.—Bromides 
are very readily absorbed from the gastro- 
intestinal tract, and appear in the urine a few 
minutes after ingestion. The kidneys excrete 
them with some difficulty however, and they 
thus tend to be cumulative. Bromide has been 
detected in the urine one year after all bromide 
medication had ceased (Bloch and Tenchio®). 
Usually the amount is small after three or four 
weeks. 

The bromide ion behaves similarly to the 
chloride ion in the body tissues, and is able to 
replace it, setting free the sodium chloride. 
The kidneys by their selective action excrete 
sodium chloride much more readily than bro- 
mide, hence there is a gradual accumulation of 
bromide in the tissues at the expense of sodium 
chloride. The action of bromides does not de- 
pend on this salt depletion, however. The sum 
total of bromide plus chloride is a constant, 
1.€., aS the bromide rises the chloride falls, and 
vice versa. This action is a reversible one, and 
on this fact depends the administration of 
sodium chloride in the treatment of this condi- 
tion. 


ETIOLOGY 


Several factors assist in the accumulation of 
bromides in the body. Most important is the 
amount of sodium chloride which the patient 
takes in his diet. On salt-poor diets accumula- 
tion is rapid. Restriction of fluids and any 
state of dehydration have a great influence also. 
Impaired elimination has a marked effect, 2.e., 
in nephritis and cardiac conditions and other 
debilitating states; and any interference with 
the normal metabolism of sodium chloride. 

Some of these factors are illustrated in the 
Chart, which is a graph plotted from weekly 
serum bromide estimations made on one of our 
patients. This patient, aged 36, and weighing 
138 pounds, is a chronic schizophrenic, with no 
apparent physical impairment. He was given 
15 grs. of sodium bromide by mouth three 
times daily, and weekly bromide estimations 
were made on his blood serum. Ordinary diet 
was given for several weeks, and then a salt- 
poor diet. One notes the fairly rapid rise to 
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toxic levels, with weekly variations, (which 
are probably due to variations in the sodium 
chloride content of the diet), then the rapid 
rise when salt was withheld, followed by a 
rapid fall when bromide was discontinued and 
salt restored to the diet. This patient did not 
exhibit any symptoms of bromism, although 
the bromide level is well above the toxic zone. 
This fact has been noted before in schizo- 
phrenic reactions, and may be due to a high 
resistance to delirium in this type of patient. 
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Factors aiding the development of a bromide 
psychosis. — All patients are not equally sus- 
ceptible to bromide intoxication, just as pa- 
tients vary in their response to other poisons, 
be they chemical, such as alcohol, or bacterial. 
All physicians are familiar with this fact, and 
ean recall patients with comparatively mild 
infections who rapidly became delirious, while 
others with almost overwhelming toxemia 
showed no mental symptoms. There are doubt- 
less many complex factors which have a bear- 
ing on the production of a delirious state, but 
there are two at least which seem to be impor- 
tant in the production of a bromide psychosis. 
First, and probably the more important, is the 
fundamental make-up of the individual. Some 
people are endowed from birth with a very 
unstable nervous system, and are easily upset 
by trauma of any kind—physical, emotional, or 
toxic. These are the persons who make up that 
great class—the psychoneurotic. It is in this 
group that many of the bromide intoxication 
eases occur, because of their inherent mental 
instability, and also because they are the class 


in which bromide therapy has its widest ap- 
plication. 

Secondly, conditions which alter the permea- 
bility of the blood vessels predispose to 
bromide delirium, and of these, one would 
mention syphilis and arteriosclerosis. It is 
noteworthy in this connection that elderly 
people tend to develop a bromide psychosis 
with much lower serum bromide concentrations 
than do younger individuals with no vascular 
impairment. One must be particularly careful 
in administering bromide to the aged. 

Many cases of bromism occur among chronie 
alcoholics, and here several of the above factors 
may be seen operating. We have here an un- 
stable individual, using bromides indiscrimi- 
nately and in large doses, to offset the nervous 
symptoms associated with his aleoholie indul- 
gences. The factor of insufficient salt intake 
probably has a great influence in these eases, 
as most chronic alcoholics have a very inade- 
quate diet. 


SYMPTOMATOLOGY 


Like many psychotie states the early symp- 
toms are often unnoticed or disregarded, as 
they develop insidiously, and also because they 
mingle with the primary symptoms of the con- 
dition for which the patient has been taking 
the bromide. Usually there is some drowsiness, 
with a minor degree of slowed movements and 
retarded psychic processes. Unless bromide is 
discontinued a state of restlessness and irrita- 
bility soon develops, and this is a very real 
danger point, because the physician or the pa- 
tient himself may be led to increase the dose 
of bromide in an effort to allay this restless 
feeling. Soon excitement and sleeplessness 
appear accompanied by a delirious state in 
which hallucinations and delusions are promi- 
nent, and the patient may become very difficult 
to control. In a well marked case one sees a 
rather stupid, toxic-looking person with a pale 
expressionless face, moving about in bed in a 
slow, clumsy, purposeless manner. His speech 
is slurring, thick and often incoherent, and his 
thoughts retarded. At times he shouts out, 
apparently in response to hallucinations. At 
other times he rouses up and strikes out at his 
attendants and attempts to get out of bed. 
Should he be successful, one notes a staggering, 
ataxic gait. There are often periods when he 
is extremely difficult to manage. 
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The principal signs and symptoms which 
occur in these cases may be summarized as 
follows.— 

1. Mental._—There is always some clouding of 
consciousness; confusion, and delirium are 
prominent, and the patient is nearly always dis- 
oriented, in well marked eases. Attention can 
be gained in some eases but is difficult to main- 
tain. Perception is very slow. Impairment of 
memory, particularly for recent events, is 
marked. Some cases show a tendency to con- 
fabulation, thus simulating Korsakoff’s psycho- 
sis. There is great psychomotor retardation. 
It is difficult for the patient to express himself, 
and answers to questions are very slow and 
given with difficulty. Delusions are usually 
marked and tend to be of a persecutory trend. 
There are both auditory and visual hallucina- 
tions which are commonly of a very terrifying 
nature. The patient may hear his relatives 
screaming for help in the next room, or he may 
see terrifying objects, such as animals, ap- 
proaching him. In some of these cases acute 
mania may be a marked feature; in others 
apathy and somnolence predominate. 

2. Neurological_—Some neurological signs are 
always present. The pupils are always slug- 
gish in their light reaction, are occasionally 
constricted, but usually dilated. The ab- 
dominal reflexes are generally absent. The 
deep reflexes are variable. Some patients show 
lessened response and others have increased 
reflexes. Ataxia is present and the gait is 
staggering. All movements are clumsy and 
there is marked incoordination. Tremor of the 
hands is noted in some eases, as also extensor 
plantar reflexes and ankle clonus. We have not 
been able to demonstrate any of these latter 
signs, except tremor. Sensory changes are 
quite frequently present, but extremely diffi- 
cult to determine, owing to the disturbed state 
of many of these cases. They consist of hyper- 
esthesias and paresthesias, and diminution or 
loss of sensibility to touch and pain. It is 
often the lack of a distinctive pattern in the 
neurological findings which makes one suspect 
a toxie agent of some kind. 

3. General objective signs, which are practi- 
eally never absent, are pale, expressionless 
facies, coated tongue, foul breath, impaired 
appetite, and constipation, which may be ex- 
treme. Typical bromide skin lesions are just 
as often absent as present. 


DIAGNOSIS 


The most common conditions simulated by 
bromide psychosis are delirious states from 
various infective conditions and poisons, en- 
cephalitis, and general paresis. The presence 
of fever in some bromide psychoses (usually 
due to dehydration) further confuses the 
picture. 

Bromide psychosis should be thought of in 
any case showing confusion and clouding of 
consciousness, particularly if it is of recent or 
sudden onset. Often one ean elicit a history of 
the patient having taken ‘‘salty’’ medicine for 
some time previously. The variability of the 
reflex signs often point to a toxie condition of 
some kind. Coupled with this, a coated tongue, 
foul breath, pale expressionless facies, general 
sluggishness and inecoordination, thick speech 
and reeling gait often suffice for a tentative 
diagnosis. No reliance can be placed on the 
absence or presence of a bromide rash. Once 
the condition is thought of, one tests the urine 
for bromide. If this be positive one should 
take 10 ¢.c. blood from the patient’s vein and 
estimate the amount of bromide present in the 
blood serum. This finally establishes the diag- 
nosis. As stated before, the toxic level is 
arbitrarily set at 150 mg. per 100 c.c. blood. 
It is important to remember that the bromide 
psychosis is often superimposed on some other 
psychotic disorder. 


TREATMENT 


The rational procedure is to give the patient 
adequate amounts of sodium chloride which 
drives the bromide out of the tissues and re- 
places it, thus reversing the reaction occurring 
during its accumulation in the body. There is 
some difference of opinion as to the best means 
by which this may be done. Some authorities 
feel that one should delay salt administration 
until the patient improves somewhat, especially 
when the blood bromide is high, to avoid flood- 
ing the blood with bromide. This is sometimes 
undesirable, as it may cause severe renal 
irritation. For the same reason some hesitate 
to use intravenous salines in this condition. 
Our own practice has been to limit the use of 
intravenous saline to those who are severely de- 
hydrated, and to give the sodium chloride by 
mouth in all other cases in doses of 30 grains 
3 or 4 times daily. If this is put in a flavoured 
mixture the patient will usually take it. It is 
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difficult to control added salt in the diet, as 
many of these patients have a dislike for food 
and will not take it if it is salty. The salt can 
also be given by rectum, but this is often 
difficult in a badly excited patient. 

It is very important to give fluids freely, and 
the diet should be liquid and of high caloric 
value. It is usually necessary to give laxatives, 
as nearly all these patients have severe con- 
stipation. At times it becomes necessary to 
give them some sedative to quiet them, al- 
though one hesitates to add more drugs to an 
already toxic subject. One can use some of the 
barbitone derivatives or paraldehyde. In a 
very antagonistic patient it may be necessary 
to use hyoscine and morphine hypodermieally. 
Sedatives are not very efficient, however, in a 
badly hallucinated patient. It usually takes at 
least three weeks before the patient is clear, 
and some cases may take as long as six weeks. 
For some weeks after the patient is fairly clear 
mentally there is often a period of irritability 
and emotional instability. 

The following cases taken from our histories 
for the past year illustrate most of the points 
brought up in this article. 


CASE 1 


C.M., male, aged 34 years, admitted on November 
27, 1934, for treatment of chronic alcoholism of about 
ten years’ duration. He had taken various sedatives in 
considerable amounts during the latter years. On ex- 
amination he was found to be dull and sluggish, drop- 
ping off to sleep every few minutes. All bodily move- 
ments were slow, and his speech was slow and slurring. 
The face was pale and expressionless; the pupils were 
equal, dilated, and reacted sluggishly to light; the deep 
reflexes were obtained with difficulty and were markedly 
diminished; the right abdominal reflex was present; the 
left, absent; cremasteric reflexes were equal and active 
on both sides; ankle clonus was negative; there was 
. flexor plantar response; moderate ataxia in both arms 
and legs. A bromide rash was present over the chest 

and back. 
Laboratory findings.—Serum bromide, 300 mg. per 
100 ¢.c., on November 30, 1934; the blood Wassermann 
test was negative; spinal fluid, negative. The patient 
was given sodium chloride by the mouth. His blood 
bromide gradually dropped to 70 mg. per 100 e.c. (on 
December 20, 1934). At this time his deep reflexes were 
normal, abdominal reflexes equal but somewhat sluggish, 
coordination normal. He was discharged on February 
18, 1935, and at that time showed lack of initiative and 
interest, and was inclined to be rather seclusive. It was 
considered that he had an underlying schizophrenic 
reaction. 
j 

CASE 2 

J.M., male, 38 years old, was admitted on January 
6, 1935, having been transferred from a general hospital 
because he was striking at the nurses and becoming un- 
manageable. He was a war veteran and had suffered 
from poor health since his return from overseas, having 
had several ‘‘nervous breakdowns’’. He had had a 
thyroidectomy two years previously. For many years 
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he had suffered from insomnia, and at times took a fair 
amount of sedatives. His present mental symptoms were 
of five weeks’ duration. He had been confused and had 
threatened to shoot his wife with a revolver. He had 
been using alcohol excessively over the Christmas holi- 
days, two weeks before admission. On admission he was 
found to be very confused and semi-stuporous; his gait 
was staggering. Examination showed complete dis- 
orientation, with auditory and visual hallucinations. 
Memory was impaired for recent events and a fairly 
marked degree of mental depression existed. Breath 
foul; tongue coated; increased salivation; pupils equal, 
dilated, reacting sluggishly to light; speech slurring and 
difficult and very deliberate. The deep reflexes were 
lost in the arms, exaggerated in the legs; the abdominal 
reflexes were absent. There were loss of light touch 
sensibility and diminution of pressure sense; no change 
in pain and temperature sense. Ankle clonus was nega- 
tive; plantar response, flexion; marked incoordination in 
the arms and legs. A few pustules on the chest and 
back were noted. Blood bromide, 400 mg. per 100 c.c.; 
blood Wassermann test was negative. The patient con- 
tinued in a very disturbed state and was transferred to 
Military Hospital on January 14, 1935, somewhat im- 
proved. On January 28th he began to improve rapidly 
and was discharged on February 6, 1935, at which time 
he was sleeping normally and showed no psychotic symp- 
toms. His treatment was sodium chloride by the mouth. 


CASE 3 


Mrs. M.H., aged 61 years, was admitted on October 
20, 1935, in a stuporous condition, but could be roused, 
(she had had a hypodermic of morphine and hyoscine a 
few hours before). For the past two or thiee years 
she had been worrying a great deal about financial 
matters and suffered from insomnia at times. One week 
before admission the family noticed mental symptoms. 
She became rather dreamy and often remarked that she 
thought she was going crazy, and wept frequently. She 
became confused, did not recognize her family, her con- 
versation was rambling, and she seemed to be afraid 
that someone was going to murder her. She refused all 
nourishment. On admission she appeared to be in a 
rather serious condition. She was semicomatose and very 
confused ; temperature 97.2° in axilla; pulse 108; respira- 
tions 17; blood pressure 130/72. There was dysphagia. 
The face was pale and somewhat cyanotic, and the body 
bathed in profuse perspiration. The tongue was heavily 
coated and dry; breath foul, with a strong odour of 
acetone, The lungs showed fine moist rales over both 
bases and dullness over right base; no tubular breathing, 
but the respirations were extremely shallow. This 
shallow breathing was a feature for several days, and 
probably explained many of her chest signs. The only 
tendon reflex obtainable was the right triceps. The 
pupils were equal, small, and reacted sluggishly to light. 
They were dilated with homatropine and the eyegrounds 
found to be hyperemic, with some overfilling of the 
veins and slight blurring of the dise margins. The fol- 
lowing day her temperature rose to 100.8° in axilla, and 
remained elevated for three days, reaching 101° on one 
oceasion. Her chest signs cleared up and her colour im- 
proved after three days, and at that time one could 
distinguish occasional words, but her speech was very 
thick and mostly unintelligible and rambling. Deep re- 
flexes were now obtained in the arms and legs, but were 
markedly diminished. She was now taking fluids freely 
by mouth. The white blood cell count on admission was 
11,440; smear normal. Serum bromide was 290 mg. per 
100 e.c. The urine showed acetone, 1 plus albumin, 
oceasional white blood cells, hyaline and granular casts, 
and was positive for bromide. One week after admission 
examination showed the pupils to be equally dilated, 
reacting fairly well to light; the eyegrounds still showed 
some congestion but this appeared to be lessening. 
Blood pressure, 130/78. Fine moist rales at both bases, 
but no other physical signs in the chest. The abdominal 
reflexes were absent, deep reflexes, equal, but generally 
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diminished; vibration sense, normal; tactile and pain 
sense were diminished over the entire body; sensibility 
to heat and cold was normal. The grip in both hands 
appeared weak; there was incoordination in the arms 
and legs. Her mental symptoms were disorientation, 
visual and auditory hallucinations, and delusions of a 
persecutory nature. She continued to be confused, dis- 
oriented and hallucinated, particularly at night, until 
November 18th, four weeks after admission, when she 
was clear mentally, but quite irritable and difficult to 
please. She was discharged on November 23, 1935, five 
weeks after admission, recovered. The treatment given 
was 1,000 c.c. of 5 per cent glucose and saline intra- 
venously on admission, and coramine, 1.7 ¢.c. hypo- 
dermically every four hours for three days. Sodium 
chloride, grains 30 was given four times daily and 
forced fluids. 


In this case there appeared to be a state of 
depression extending over some months. We 
were unable to obtain a history of her having 
taken bromide except some bromide and 
chloral on her physician’s prescription a few 
days previous to her admission. The amount 
taken from this source seemed insufficient to 
cause such a high figure for serum bromide, 
and we were led to the belief that she had been 
obtaining bromide from some other source as 
well. 


CASE 4 


Mrs. E.P., aged 38 years, was admitted on November 
24, 1935, because of acute mental symptoms which had 
been first noticed by the family four or five days 
previously. Her past history was irrelevant, until Feb- 
ruary, 1935, when she was in a motor accident in which 
her head went through the rear window of the car. She 
sustained superficial lacerations of the head, but no frac- 
ture of the skull was found. Since that time she had 
suffered from severe headaches and pain in the neck, 
had been very much upset emotionally, and had slept 
poorly. She received treatment in several hospitals with 
partial relief. During the summer she developed pain 
and disability in the left shoulder joint, and it was 
questionable whether or not this was definite arthritis or 
a hysterical manifestation. She had taken very large 
amounts of aspirin and phenacetine for her pain, and 
had also been taking a bromide mixture for some weeks 
prior to admission to Homewood. She was a very 
troublesome problem for her family physician, and was 
very irritable and difficult to please. The time of onset 
of her mental symptoms was hard to determine but she 
had acute hallucinations for at least five days before 
her admission to this hospital, was trying to pick spiders 
and other insects off her clothing, and was very restless 
and sleeping badly. 

The findings on the day following admission were 
as follows. Fairly marked depression, disorientation in 
all spheres, impairment of memory for both recent and 
remote events, poor retention, auditory and visual hal- 
lucinations, no insight, delusions of persecution. Neuro- 
logical examination was very difficult owing to her 
disturbed state. The deep reflexes in the arms were 
exaggerated; the deep reflexes in the legs were equal and 
of about normal intensity; the abdominal reflexes could 
not be obtained; there was incoordination in the arms; 
ankle clonus was absent; plantar response, flexion; the 
muscles of the left arm showed a definite atrophy, and 
the left arm could not be abducted more than forty-five 
degrees. The tongue was coated, breath foul; no bromide 
rash was present. 

Laboratory findings.—Serum bromide 400 mg. per 
100 ¢.c., on admission; a gradual fall to 125 mg. on 
December 9th, two weeks after admission. The blood 





Wassermann test negative; urine negative, except for 
bromide. 

The treatment was 30 grains of sodium chloride, 4 
times daily, and forced fluids. The patient was mentally 
clear on December 13, 1935, two and a half weeks after 
admission. Following this she was irritable at times 
and slept poorly. There was no complaint of pain in 
the left arm, but there appeared to be limitation of 
motion on abduction. The reflexes were normal. The 
patient complained of occasional headaches. She is still 
under treatment and it is not quite clear yet whether 
the underlying symptoms were post-traumatic or whether 
she was unstable prior to her accident. 


CASE 5 


Mrs. R.C., aged 58 years, was admitted on December 
22, 1935, unable to walk, but fairly cooperative. The 
past history was unimportant, except that she was always 
inclined to worry excessively. Two years before ad- 
mission she had fainted in a store, and following this 
complained of head pains, which cleared up in a few 
days. She was well until three months before admission, 
when she developed head pains and drowsiness which 
were diagnosed as due to encephalitis, probably post- 
influenzal. Immediately following this she . showed 
mental symptoms. She was confused, talked in a vague 
way of people going to harm her, and was very appre- 
hensive. She had visual hallucinations, which were 
marked. She thought there was poison in her food, she 
became quite agitated, difficult to control, and slept very 
poorly. Her physician found it necessary to give her 
bromide. On admission she was confused, disoriented in 
all spheres, had visual and auditory hallucinations, de- 
pression and drowsiness. The pupils were equal, dilated, 
and reacted sluggishly to light; there was moderate 
thickening of the retinal vessels. Deep reflexes in the 
arms and legs were accentuated but equal; the abdominal 
reflexes were absent. No bromide rash present. Blood 
pressure, 156/94. 

Laboratory findings——Serum bromide 335 mg. per 
100 c.c., on admission; 140 mg., 10 days later, and 100 
mg., on January 9th. The blood Wassermann test was 
negative. On January 16th the patient had improved 
greatly and was taking her food well, but was still 
hallucinated and showed moderate depression and fairly 
marked agitation. She is still under treatment and the 
final diagnosis is not determined, but there appears to 
be an underlying psychosis. 


PROGNOSIS 


The prognosis is usually good in bromide 
intoxication. Occasional deaths have been re- 
ported where the serum bromide levels have 
been very high. 


CONCLUSIONS 


1. Bromide intoxication is rather easily pro- 
duced, especially in susceptible persons, with 
ordinary medicinal dosage, if long continued. 

2. It should be suspected in all toxic 
psychoses, especially where the onset of con- 
fusion and hallucinations has been sudden. It 
is unwise to wait for a bromide rash, as this is 
often absent. 

3. When administering bromides always as- 
certain (a) whether the patient is taking any 
other form of medicine; (b) the patient’s 
habits regarding the taking of table salt; (c) 
whether or not the fluid intake is ample. 
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4. Bromide therapy should be discontinued 
at intervals, possibly one week out of four. 

5. If in doubt about the condition, have a 
bromide estimation made on the patient’s 
blood serum. 

6. The treatment consists of administering 
sodium chloride. 


The writer’s thanks are. due to Dr. Harvey Clare 
for permission to publish this paper. 


TESTS FOR BROMIDES 


Test for bromide in urine (Wuth’s method).— 
‘*One gram of animal charcoal is added to 25 cc. of 
urine. To 5 c.c. of the filtered urine is added 1 c.c. of 
20 per cent trichloracetic acid and 1 ¢.c. of 0.5 per cent 
gold chloride. A brown shade indicates the presence of 
bromide. A control test is made by adding 0.5 c.c. of 
0.1 per cent sodium bromide solution to 4.5 ¢.c. water. 
To this is added 1 ¢.c. of 20 per cent trichloracetic acid 
and 1 c.c. of 0.5 per cent gold chloride, producing the 
characteristic brown shade. Iodides may confuse when 
present, but in addition to the brown shade give a pre- 
cipitation. ’’ 

The Walter Hauptmann test for bromide in blood 
serum as outlined by Diethelm. ‘Two c.c. of serum are 
placed in a 10 or 15 c¢.c. test tube, and 4 c.c. of distilled 
water and 1.2 ¢.c. of trichloracetic acid (20 per cent in 
distilled water) are added. The contents of the tube are 
well shaken and allowed to stand for one-half hour. To 
2 c.c, of the filtrate 0.4 ¢.c. of gold chloride (Merck’s 
acid brown gold chloride, 0.5 per cent in distilled water) 
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is added. After these are thoroughly mixed, the mixture 
is compared with a standard bromide solution which is 
prepared as follows:— 

A stock solution of sodium bromide is made which 
contains 143 mg. of sodium bromide per 100 c.c. of 
water. One c.c. of trichloracetic acid and 1 ¢.c. of gold 
chloride are added to 5 c.c. of the standard stock solu- 


tion. This solution is diluted in the following manner. 
0.5 c.c. of stock solution diluted to 10 cc.—= 25 mg. 
standard. 

1.0 ¢.c. of stock solution diluted to 10 cc. = 50 mg. 
standard. 

1.5 e.c. of stock solution diluted to 10 c.c.—= 75 mg. 
standard. 

2.0 c.c. of stock solution diluted to 10 c.c.—100 mg. 


standard, etc.’’ 
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SILICOSIS RESEARCH* 
By F. G. Bantine 


Department of Medical Research, Banting Institute, University of Toronto, 


Toronto 


SILICOSIS is the most important industrial 
disease of today. It is caused by the pro- 
longed inhalation of silica-containing dust. It 
occurs among hard-rock miners, sand-blasters, 
stone-cutters, lens-grinders, and among all those 
whose occupations expose them to silica-contain- 
ing dust. The disease has been known for many 
years and was formerly called by such names as 
grinder’s rot, miner’s phthisis, and stonemason’s 
lung. In recent years a systematic study of the 
disease became imperative because of the large 
numbers of workers exposed to silica dust, _par- 
ticularly in mining and newer industries. 

In South Africa, during the years 1911-1929, 
over 53 million dollars were paid in compensation 
to workers who were suffering from silicosis. 
The indemnities, loss of life and disability 
threatened the gold mining industry, but re- 


*Read at the Sixty-seventh Annual Meeting of the 
Canadian Medical Association, Victoria, June 25, 1936. 


search work and the introduction of methods of 
controlling dust have done much to lessen the 
occurrence of the disease. This pioneer work of 
the medical group of South Africa has been of 
inestimable value in building up sound knowledge 
of silicosis. 

Lung infections generally accompany silicosis, 
and very often appear to play a more important 
rdle in the disability than the silicosis itself. 
The outstanding infection which occurs with 
silicosis is tuberculosis. Pathologists rarely, if 
ever, find an advanced silicotic lung that is free 
from tuberculosis. Certain workers believe that 
if the tuberculous infection could be eliminated, 
silicosis would cease to be a problem. Infections 
in themselves sometimes produce focal fibrosis, 
but when they are accompanied with the in- 
halation of silica-containing dust the occurrence 
of fibrosis is widespread throughout the lung. 
The presence of infection possibly explains why 
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of two miners working side by side one develops 
silicosis in 3 or 4 years while the other shows no 
signs of the disease after 20 years. 

The production of silicosis in animals has been 
attempted by a large number of workers. Gardner 
has closely reduplicated industrial dust hazards 
by building small compartments in which his 
rabbits and guinea pigs are housed. The atmos- 
phere of this small room is polluted for 8 hours 
each day with the dust under investigation. 
However, such an investigation can only be carried 
out in a specially constructed laboratory. Gardner 
has found by his procedure that it requires from 
two to three years of exposure to silica dust to 
produce silicotic nodules in the lungs of animals. 

To obviate the difficulty of time, space and 
expense, Kettle and Hilton endeavoured to pro- 
duce fibrosis by injecting quartz dust suspended 
in water through the trachea into the lungs of 
guinea pigs. By this technique they were able 
to produce extensive fibrosis. Kettle reported 
that fibrosis had not developed in guinea pigs in 
500 days following injections of kaolin or dead 
tubercle bacilli, but when a mixture of the two 
was given fibrosis occurred within 112 days. 
This illustrates how a potentially dangerous dust 
becomes a real hazard when combined with 
infection. 

Miller and Sayers injected a number of dusts 
intraperitoneally. They found that the dust 
accumulated in the most dependent part of the 
peritoneal cavity and that dust containing free 
silica differed from all others in that it produced 
nodules of fibrotic tissue. 

During the past five years silicosis has been 
one of the major problems of our laboratories. 
The work has been done by a group of workers, 
but I shall report it as a departmental problem, 
as the individuals have reported their results 
under their own names. 

One of the first tasks in commencing research 
of silicosis was to evolve a method by which small 
amounts of silica could be detected in small 
amounts of tissue. In 1932 the biochemical 
division of the Department provided us with a 
colorimetric method. This method does not 
differentiate between silicon, silica and silicates, 
but by it we are able to estimate the total silicon 
content of normal cissues, blood and urine. 

All normal tissues were found to contain small 
but appreciable amounts of silicon; even fetal 
lung tissue had as much as 4.4 mg. of silicon per 
100 g. of dry tissue. The silicon content of adult 


tissues varied, but, of those examined, it was 
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found to be highest in the lung. The average 
silicon content of the blood of normal persons 
was found to be 0.9 mg. per 100 ¢.c. of blood. On 
an ordinary diet an adult excreted from 15 to 20 
mg. of silicon per day. 

It was found that the amount of silicon excreted 
in the urine could be increased as much as five 
times by feeding rabbits on oats and wheat straw. 
In general it may be said that the excretion of 
silicon in urine was found to be greater in herbi- 
vorous than in carnivorous animals. Thus it 
was thought that most of the silicon excreted in 
the urine was derived from the food. The urine 
of underground mine workers was examined and 
was found to vary from the normal of 15 mg. to 
50 mg. per day. Since the diet of the men was 
not known it was impossible to conclude that the 
increased urinary output was due to the inhalation 
of dust. 

Soluble silica in the form of neutralized sodium 
silicate was given to animals by stomach tube, 
and it was found that the amount of silicon in 
the urine was increased as much as fifty times. 
When silicic acid was diluted and very slowly 
injected intravenously a dog survived a dose of 
198 mg., over one-half of which was recovered in 
the urine. These experiments show that when 
silica is in the soluble form it is readily transported 
in the blood stream and, since it is rapidly ex- 
creted by the kidneys, it does not produce fibrosis. 

Rabbits were exposed to silica dust by placing 
them in large boxes into which finely ground 
quartz was blown. One group was exposed for 
2 hours daily for 4 months. Some of the rabbits 
died of pulmonary infection during the dusting 
period, and the remainder were killed at intervals 
during two years. Lungs of rabbits which were 
killed at the end of the four-month dusting period 
showed a great increase in the amount of silicon, 
one showing 100 times the normal amount. The 
amount of silicon tended to decrease in the lungs 
of the animals which were killed during the two 
year period, indicating that the silica was being 
slowly dissolved in the body fluids. None of the 
lungs showed any signs of silicotic fibrosis; how- 
ever, Gardner’s work has shown that our dusting 
period was much too short. 

In October, 1932, Dr. Robson, Medical Officer 
of a large Ontario gold mine, observed that the 
vast majority of cases of silicosis occurred among 
the underground workers, and that very few 
cases occurred among men in the surface crusher 
house, although the amount of dust to which the 
latter were exposed was much greater than the 
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former. This observation suggested to him that 
the powder smoke from the explosives might 
irritate the lung, facilitating the entry of the 
silica particles. Dr. Robson did not find it 
possible to carry out experimental work on this 
hypothesis at the mine; consequently, it was 
undertaken in our laboratory. 

In planning experiments to test the effect of gas 
as a factor in the production of silicosis, it was 
decided to give one group of rabbits gas and fine 
silica particles, and another group gas alone. 
Control experiments with silica alone had already 
been done in connection with other work. The 
gases used were nitric oxide, 1 part in 10,000, 
mixed with sulphur dioxide, 1 part in 20,000. 
The rabbits were exposed two hours daily. 
Many animals died of pneumonia during the 
experiment. The microscopic observations were 
made on the portions of lung not involved by 
pneumonitis. 

The animals exposed to gas alone for periods of 
more than two weeks showed widespread changes 
of the bronchial epithelium characterized by 
degeneration, desquamation and absence of cilia. 
The alveoli in some areas appeared normal, but 
in other areas large numbers of monocytes were 
present in the alveolar spaces. No fibrosis was 
found. 

In the group of rabbits exposed to gas and 
silica dust the silicious material was distributed 
diffusely throughout the lung. Between the 
10th and 13th week of exposure fibrosis occurred 
in the alveoli and gradually extended to the 
lymphatic aggregations. It is my opinion that 
this fibrosis is the result of the change in the 
monocyte from an ameceboid cell to a fixed con- 
nective-tissue cell. All animals but one, examined 
after 13 weeks showed fibrotic nodules, not only 
in the alveoli and lymphatic aggregations but 
also in the lymphatic glands. This sequence is 
in contrast to the accepted theory of human 
silicosis where the first involvement occurs in the 
tracheobronchial lymphatic glands. When a 
section of an area of fibrosis was examined under 
the crossed Nicol prisms some silica was found. 
However, on microincineration, large amounts 
of silica could be demonstrated. This occult 
silica must therefore have been present in the 
hydrated state. 

The interpretation of the pathological picture 
of the lungs of these rabbits was facilitated by 
the study of microincinerated sections. Un- 
stained sections of 5 microns in thickness were 
mounted on a hard glass slide and placed in a 


specially constructed oven. The sections were 
heated slowly to 550-600° C. and maintained at 
that temperature for one hour. The ash was 
treated with concentrated hydrochloric acid for 
one-half hour and then thoroughly washed. The 
acid treatment removed soluble inorganic sub-’ 
stances, leaving the silica and silicates, which are 
insoluble in acid. The removal of calcium by 
the acid treatment was of particular value in the 
differential diagnosis between silicotic and tu- 
berculous nodules. 

In order to facilitate the interpretation of the 
findings of microincineration, serial sections were 
made and three consecutive sections were treated 
as follows: the first was incinerated; the second 
was stained with hematoxylin and eosin, and the 
third was incinerated and extracted with acid. 
By these means it was possible to correlate the 
deposition of silica with fibrosis. It was found 
that under certain conditions lung fibrosis 
occurred without silica; that silica may be present 
without fibrosis; that innocuous silicates cannot 
be distinguished from harmful silica particles; 
and that hydrated silica, not being doubly re- 
fractive, cannot be demonstrated by crossed 
Nicol prisms. 

There is no doubt that particulate silica leads 
to the production of fibrous tissue. Ten mg. of 
powdered quartz suspended in saline and in- 
jected into a rabbit’s ear produced a nodule 0.5 
cm. in diameter in three months. It was decided 
to investigate the effect of dissolved silica in the 
form of silicic acid. Consequently, an 0.5 per 
cent solution of neutralized sodium silicate was 
injected in the same area of rabbits’ ears every 
other day for a year. No fibrosis occurred, al- 
though a total of over 250 mg. of silica in this 
form were injected. 

A second method of testing the effect of dis- 
solved silica was by introducing cellophane sacs 
containing fine quartz dust into the peritoneal 
cavity. The cellophane was first tested by sus- 
pending a sac containing silica in a beaker of 
water. It was found that the silica dissolved 
and passed out through the wall of the sac. It 
was thought that by leaving the sacs in the 
peritoneal cavity for some months the surround- 
ing tissue would receive a constant supply of 
dissolved silica. After four months in the 
peritoneal cavity the sacs were encapsulated in 
a thin semi-transparent layer of fibrous tissue, 
but no fibrotic nodules were found. Silica dust 
was placed free in the peritoneal cavity and in 
4 months a mass of fibrous nodules had formed on 
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the most dependent part of the peritoneal cavity 
where the silica accumulated. It would therefore 
appear that fibrous nodules form as a result of 
particulate silica and not of dissolved silica. 

A saline suspension of particulate silica in- 
jected under the skin of a rabbit’s ear produced 
firm, hard nodules, the size of which varied in 
proportion to the amount of silica. When re- 
peated injections of this suspension were made 
subcutaneously in the hind leg of guinea pigs 
pigs there was a marked local reaction which 
subsided in a fortnight, leaving a small fibrous 
nodule. In from 2 to 3 months the inguinal 
lymph glands became enlarged and microscopic 
section showed them to contain monocytes filled 
with silica. This indicated that when the mono- 
cytes had taken up their load of silica they 
migrated to the nearest lymph gland, as is thought 
to occur when dust is inhaled into the lung. 

The means by which monocytes take up silica 
has been studied in tissue culture. Slides were 
dusted with fine silica particles and a tissue culture 
preparation was added. It could be seen that 
the only cells which engulfed the silica particles 
were the monocytes and they only ingested 
particles smaller than 6 microns. In older prep- 
arations some monocytes containing silica could 
not be distinguished from fibroblasts. This sup- 
ports the view that the fibrosis is the result of the 
change in the monocyte from an ameeboid cell to 
a fixed connective-tissue cell.* 

At present the mining industry has three 
known methods of reducing the incidence of 
silicosis: 

1. By thorough x-ray examination of all appli- 
cants, with special reference to chest conditions; 
those who are considered to be susceptible to the 
disease are prevented from entering the industry. 

2. Thorough ventilation of the mine. 

3. Control of tuberculosis in mining centres 
and removal of miners when first symptoms of 
tuberculosis become apparent. 

From the experimental work in our own _ 


*I would like to take this opportunity to thank the 
Ontario Mining Association for their hearty co-operation 
and financial assistance. The Association formed a 
“Technical Silicosis Research Committee” to study and 
correlate research work on problems related to silicosis. 
This Committee has presented us with many problems, 
has provided us with materials, and has given sane, 
practical advice concerning our experiments. In addition, 
this Committee has directed the work of a full-time mining 
engineer engaged in field work in Ontario mines. This 
work included a survey of ventilation, dust, acidity and 
alkalinity of mine air. An analysis was made of samples 


of air from various mines, and the atmosphere of various 
mines was thoroughly examined for the presence of toxic 
gases. 


other laboratories the development of silicotic 
lesions can be pictured as follows:—When fine 
silica particles are inhaled from a dusty atmos- 
phere many of them pass into the terminal air 
spaces of the lung, where they are phagocyted by 
the dust cells which lie on the walls of the alveoli. 
Phagocytes only ingest particles whose diameter 
is under six microns; hence all larger dust particles 
are harmless. When the monocytes have taken 
up their load of dust particles, by means of their 
amoeboid movement they pass through the alveolar 
wall into the lungs. From here they pass into 
the lymph vessels, which are of two types— 
superficial and deep. The superficial lymph 
vessels drain lymph from the surface layer of the 
lung tissue. The deep lymphatic vessels accom- 
pany the branching bronchioles, bronchi and 
blood vessels and thus drain more directly into 
the tracheobronchial lymph glands. Lymphatic 
tissue occurs at the branching of the bronchioles, 
first as aggregations, then as nodes, and finally as 
glands as the hilus is approached. The entire 
lymph drainage of the lung finally passes into the 
tracheobronchial lymph glands. 

Thus so long as an individual is exposed to dust 
there is a continuous stream of dust-laden mono- 
cytes passing toward the tracheobronchial lymph 
glands. Large numbers of them accumulate in 
the glands and fibrosis ensues. This is the 
earliest occurrence of the silicotic fibrosis. If 
the disease could be diagnosed at this stage and 
the individual removed from his dusty occupation 
little harm would be done, but clinical mani- 
festations are not apparent at this stage, and the 
worker usually carries on until the disease has 
progressed to a more serious degree. 

Fibrosis of the tracheobronchial lymph gland 
interferes with the lymphatic drainage and the 
dust-laden monocytes cannot carry off their load 
of silica. As a result they become imprisoned 
in the lymph nodes and lymph aggregations along 
the course of the lymph vessels. When these 
nodules become swollen and fibrosed the x-ray 
reveals a widening of the hilus shadow. At this 
stage there is no impairment of the respiratory 
function of the lung, because so far it is only the 
lymph system which has been affected. 

The next stage in the development of silicosis 
consists of the formation of the true silicotic © 
fibrous nodule in the lung tissue. A compre- 
hensive description of this process is difficult since 
it is rarely seen in experimental animals and in 
the human subject it is usually associated with 
lung infection. But it is reasonable to conclude 
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that when the lymphatics become completely 
blocked the monocytes cannot escape with their 
load of silica; hence they accumulate in groups 
throughout the lung tissue, lose their amcebid 
movements, put out processes, and become the 
fixed connective-tissue cells which form the 
fibrotic nodules which are the characteristic 
lesions of silicosis. : 

Experimental work points to particulate silica 


as the cause of silicosis and gives us an under- 
standing of many of the processes involved in 
the formation of fibrosis. It does not, however, 
offer any encouragement to the patient whose 
lungs contain silica, since nothing can be done 
once the fibrosis has formed. The solution of 
the silicosis problem is, therefore, one of pre- 
vention and must be directed toward controlling 
the dust and avoiding exposure to tuberculosis. 


SILICOSIS AND ITS INCIDENCE IN BRITISH COLUMBIA* 
By C. H. Vrooman, M.D., C.M., F.R.C.P.(C). 


Vancouver 


N this short paper it will be impossible to review 
the very voluminous literature that has ap- 
peared on the subject of silicosis within the last 
decade. It is intended to give a very brief sum- 
mary of the essentials of our present knowledge 
concerning this disease and show the results of a 
recent survey made by the writer of 1,339 metalli- 
ferous miners in British Columbia. 
_ For some hundreds of years it has been known 
that workers exposed to inhalation of certain 
dusts were subject to a progressive disease of the 
lungs known by such terms as “‘grinders’ rot’, 
‘potters’ asthma’’, ‘‘miners’ consumption’’. Most 
of these men died of pulmonary tuberculosis, 
and it was not until after the use of x-rays became 
general in chest work that more accurate data 
were accumulated in regard to the beginning and 
progress of the disease, silicosis. 

Silicosis has been defined by the Industrial 
Hygiene section of the American Public Health 
Association as follows:—‘‘A disease due to the 
breathing of air containing silica, characterized 
anatomically by generalized fibrotic changes and 
the development of miliary nodulations in both 
lungs; clinically by shortness of breath, decreased 
chest expansion, lessened capacity for work, 
absence of fever, increased susceptibility to 
tuberculosis (some or all of whose symptoms may 
be present) and by characteristic roentgen-ray 
findings. The disease is divided arbitrarily into 
first, second and third stages for convenience of 
description and possible compensation purposes.”’ 


ETIOLOGY 
To produce silicosis the worker must be ex- 


posed for a considerable time to dust containing 


*Read at the Sixty-seventh Annual Meeting of the 
Canadian Medical Association, Victoria, Section of Medi- 
cine, June 24, 1936. 





free or uncombined silica, and it is generally 
considered that any dust is dangerous in propor- 
tion to the amount of free silica it contains. 
Certain silicates, notably silicate of magnesium 
or asbestos, will produce pulmonary fibrosis. It 
has been suggested by W. R. Jones that other 
combined forms of silica, known as sericite, will 
produce the characteristic fibrosis. His hypo- 
thesis has not yet been confirmed. 

Size of Particles—It has been found that 
silica dust is biologically active in inverse pro- 
portion to the size of the particles. Particles 
above 10 microns in diameter are not dangerous, 
as they are not absorbed into the parenchyma of 
the ‘lung. It is especially the smaller ones, 
below 3 microns, which are dangerous and which 
cause the characteristic fibrosis. 

Concentration.—It is obvious that the greater 
the concentration of silica dust in an atmosphere 
the more dangerous it becomes. The U.S. Public 
Health Service has adopted a standard that con- 
centration greater than 5,000,000 particles of free 
silica per cubic foot constitutes a dangerous 
atmosphere. No organized study of the dusti- 
ness of the mines of British Columbia nor of the 
percentage of silica in the dust has been made. 
It is known, though, that there is sufficient silica 
dust in the various metal mines of this province 
to make them practically all definitely hazardous. 

Length of Exposure.—Before any measures were 
taken to control dust there is no doubt that cases 
of silicosis developed after a few years’ exposure. 
In South Africa where there has been rigid ex- 
amination of the miners for the last 20 years it 
is found that the average time of exposure neces- 
sary to produce silicosis in the miners is twelve 
years. In our survey in British Columbia no case 
of silicosis was found with less than 5 years’ ex- 
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posure and the average time of exposure of the 
60 stage I cases was 14.6 years. 

Adulterating Dusts Inhaled with Silica—The 
effect of other dusts such as iron ore, coal dust, 
etc. when inhaled with the silica, in modifying 
its injurious effects, has been the subject of con- 
siderable work. It is known that the most 
injurious dusts are those containing the largest 
percentage of pure silica. Whether other dusts 
act merely as diluents, or whether they will 
modify the biochemical action of silica is not yet 
known. 

Resistance of the individual to the specific 
action of silica is also a matter on which we are 
largely ignorant. It has been suggested that 
obstruction of the nasal passages may have some 
effect in causing larger concentraticns cf dust to 
be inhaled by mouth-breathers. The deep- 
chested, robust individual is thought to be more 
resistant than the small narrow-chested, poorly 
developed type. Damage to the pulmonary 
lymphatic system by repeated infections will 
probably lessen resistance. Those subject to 
repeated attacks of pneumonia, bronchitis, and 
asthma should be excluded from exposure ot 
dangerous dusts. Above all, the most serious 
handicap is infection with the tubercle bacillus. 
Not only does silicosis favour the development of 
tuberculosis but a lung already damaged by 
tuberculosis will also probably become more 
rapidly silicotic. Any evidence of even healed 
tuberculosis should be sufficient to exclude such a 
person from working in hazardous dusts. 


PATHOLOGY 


Formerly it was thought that the fibrosis pro- 
duced by silica dust was due to the irritation of 
the sharp particles on the lung tissue. Research 
work during the last 20 years has proved that 
this is not true. The small particles of silica less 
than 3 microns in size are taken by the phago- 
cytes from the smaller bronchioles and alveoli of 
the lungs and deposited along the course of the 
lymphatics. Due to some definite biochemical 
reaction silica produces a toxic action on the 
tissue cells which results in a characteristic 
hyaline fibrosis. At first there is a perilymphatic 
inflammation along the course of the blood 
vessels and bronchi. This gives an appearance 
on the x-ray film in no way different from the 
generalized fibrosis of infective bronchitis. Later, 
the characteristic nodules appear, and it is the 
shadow cast on the x-ray film by these character- 
istic nodules which enables us to identify silicosis 
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as the cause of the fibrosis. More or less fibrosis 
of the tracheo-bronchial glands is associated 
with this generalized nodulation, shown on the 
x-ray film by greatly increased hilar shadows. 
There may be more or less rapid coalescence of 
the nodules giving fairly large areas of pure 
fibrosis, or the nodules may remain discrete for 
years. What part intercurrent non-tuberculous 
infections play in causing more massive fibrosis is 
also a matter that needs much more study. 

Tuberculosis and Silicosis.—Silicotic lung tissue 
forms an excellent medium for the growth of the 
tubercle bacillus. It is known that about 75 
per cent of silicotics die of pulmonary tuberculosis. 
In many cases it is a slow progressive type due to 
the reactivation of an old apparently healed 
apical lesion, or it may be of a more acute type 
due either to massive exogenous infection or to 
dissemination of massive doses cf tubercle bacilli 
from some old caseous focus. When tubercu- 
losis complicates the picture definite coalescent 
shadows appear, due to patches of tuberculous 
broncho-pneumonia. These are generally in the 
upper zones of the lung, and in this stage are 
very difficult and at times impossible to dis- 
tinguish roentgenclogically from areas of massive 
fibrosis. Later there are caseation and cavitation, 
with the appearance of tubercle bacilli in the 
sputum. 


DIAGNOSIS 


The diagnosis of silicosis is primarily based 
on occupational history showing definite exposure 
to silicious dusts and the presence of the charac- 
teristic roentgenological findings. The clinical 
examination is important but often in the early 
stages of the disease yields little information. 
A history of five years or more work in dust 
containing silica, plus a generalized fibrosis of 
the lungs with diffuse discrete nodulation in the 
roentgenogram, is sufficient to make a definite 
diagnosis of silicosis. It is difficult to be certain 
in borderline cases, and from the roentgenogram 
alone other conditions may be confused. It is 
because of this difficulty that it is necessary to 
examine the patients clinically as well as to view 
the roentgenogram before coming to a definite 
conclusion. 

At first there is definite generalized fibrosis. 
The bronchial markings are uniformly increased 
and the hilar shadows widened. At this stage 
the condition cannot be distinguished from the 
generalized fibrosis one sees following chronic 
infections of the lungs. While one may be 
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suspicious because of the occupational history 
that the fibrosis is due to silica dust one cannot 
be sure. If the exposure has not been too great, 
if the silica content of the dust is low or the 
resistance of the individual good, the condition 
may remain stationary for many years. 

Irvine, of South Africa, has likened the ap- 
pearance at this time to the branches of a leafless 
tree. If the workman be watched from year to 
year the tree suddenly starts to leaf out, the 
leaves in this case being the discrete nodules from 
2mm. to 6mm. These are widely spread over 
the upper two-thirds of both lungs. At this time 
there will be few or no symptoms, except possibly 
slight dyspnoea on heavy exertion, and no physical 
signs except possibly slight roughening of the 
breath sounds. A man with the above signs 
would be classed as—simple silicosis, stage I. 
As the disease progresses the nodules coalesce and 
become more widespread, the hilar shadows may 
- assume a definite ‘“‘bat wing’’ appearance with 
dense shadows spreading half way to the peri- 
phery. With the increase of fibrosis definite 
symptoms of dyspnoea occur. There is a con- 
.Stant irritative cough aggravated by passing 
infections, occasionally a little blood streaked 
sputum, and there are generally a few basal rales, 
but owing to compensatory emphysema there may 
be little change in percussion. The man com- 
mences to definitely slow up in his work though 
still able to do his day’s work. He has now 
passed to simple silicosis stage II] with com- 
mencing disability. ' 

Uusually by slow progression he passes from 
stage II of commencing disability to stage III of 
almost total disability. In this latter stage the 
picture shows large coalescent shadows over both 
lungs. Secondary infections have become a 
definite complication, and, even without tuber- 
culosis, chronic bronchitis and acute infections 
hasten the fibrosis. There is at the end constant 
dyspnoea even at rest, aa irritating asthmatic 
cough, cyanosis, rapid and failing heart, and com- 
plete disability. A slight accident or inter- 
mittent illness and a man who has been apparently 
able to carry on goes rapidly down hill. Simple 
silicosis may be a cause of death without tuber- 
culosis, though the majority of silicotics die of 
silico-tuberculosis. The silicotic lung forms good 
soil for the growth of the tubercle bacilli, and at 
any stage when tuberculosis becomes a complica- 
tion the case is classified as stage III. To be 
able to state when tuberculosis enters the picture 
is difficult and almost impossible. My own 
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impression is that silicotics becoming infected 
with manifest tuberculosis rapidly develop a 
positive sputum. In the absence of tubercle 
bacilli in the sputum the diagnosis of silico- 
tuberculosis should be made with great caution. 
Characteristic shadows on the x-ray film in the 
upper zones of the lungs are very suggestive. In 
addition there should be definite clinical symp- 
toms, viz., slight fever, toxemia, loss of weight, 
and loss of strength. The physical signs in the 
chest also become more marked with the develop- 
ment of tuberculosis. 


PROGRESS OF THE DISEASE 


To South African observers we are indebted 
for the most definite figures as to the progress of 
this disease. According to their observations 
the average time the susceptible miner takes 
to develop the first signs of silicosis is 12 years of 
exposure. From the first signs of the disease 
until death the average time is 13.66. It takes 
on the average 41% years for a patient to pregress 
from stage I to stage II. From stage II to stage 
III the average time is 4 years. From stage 
III in which a man is totally disabled until 
death the average time is 5 years. We do 
not know that these figures will hold true for 
British Columbia, but from the limited data at_ 
out disposal it would appear that the South 
African figures will be approximately correct for 
this Province. 


TREATMENT 


When the disease is once established there is 
no known treatment that will either remove the 
silica dust from the lung or prevent the character- 
istic slow progressive fibrosis. In some the 
progress is much less rapid than others, possibly 
due to the incidence of intercurrent infections. 
When the disease is first diagnosed as stage I 
whether the removal of the individual from the 
dusty occupation will make any difference as to 
the progress of the fibrosis is still a matter of 
some doubt. In South Africa where almost all 
miners were removed from the mine as soon as 
diagnosed a few (150 men) have for various 
reasons continued at underground work. In 
these the progress of the disease has not been 
any faster than those who had been removed 
from the mines. Where silicosis is shown to be 
present in the younger men, say below forty, 
they should be advised to leave underground 
work and seek some outside, non-dusty occupa- 
tion. Inthe older miners where it is economically 
impossible for them to earn a living at any other 
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job compulsory removal from underground work 
will certainly work a great hardship and may not 
prove of much benefit to the individual. If 
these men can be removed to the less dusty and 
less laborious jobs it matters little if the job is 
above or underground. Exposure to tuberculosis 
is a definite hazard and all means should be taken 
to prevent any open case of tuberculosis working 
underground or exposing a man with known 
silicosis to open tuberculosis. The practice of 
sending silicotics who have not definite tuber- 
culosis to tuberculosis hospitals for treatment is 
to be condemned. 

The essential treatment of silicosis is prophy- 
laxis by the removal of the dangerous dust con- 
centrations from the atmosphere in which the 
workman works. The compulsory use of water 
drilling and water spraying has been a definite 
help, but this is often inadequately done, and 
even when adequately done it is not the absolute 
protection which it is often considered. The 
small dangerous particles of silica of 2 to 5 
microns in size will remain suspended in the air 
for hours in spite of thorough spraying with 
water. In South Africa it has been definitely 
shown that in spite of careful precautions silicosis 
continues to develop in their underground 
workers. In addition to water there must be 
adequate ventilation. The proper ventilation of 
a mine is just as important as the use of water. 
The use of special drills, the use of respirators, 
these are all special engineering problems which are 
at present receiving serious attention by some of 
the best men of that profession. 

The annual examination by x-ray of chest of 
all men working in mines or hazardous dust is 
important and is now being adopted by many 
mining companies. The frequent estimation of 
the dustiness of the air in various parts of mines 
should be much more widely done than at 
present. If the hazard is known precautions 
may be taken. 


INCIDENCE OF SILICOSIS IN BRITISH COLUMBIA 


At the request of the Minister of Mines of this 
province in August, 1935, a survey was made of 
the underground workmen in five of the leading 
metalliferous mines of British Columbia. Three 
of these mines produce chiefly gold ore, one 
copper, and the other lead and zine. The method 
followed was to take an industrial history of 
each workman and examine a single film of the 
chest. It was not possible except in the case of 
one mine to take stereos of the chest. If the 
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x-ray showed markings beyond what might be 
called a healthy chest, the man was called in for 
clinical examination. 

In the light of the clinical examination, a 
review of his history and the appearance of the 
x-ray, the man was classed as negative for silicosis, 
or silicosis, stage I, II or I1I—according to the 
classification given above. A total of 1,339 men 
were examined, and a summary of the results is 
shown in the attached table. 


TABLE I. 
Total Number Examined........... 1,339 
Negative Findings................. 224 = 91.41% 
Simple Pulmonary Tuberculosis (All 
but one of these had worked less 
than five years underground)...... 10 = 0.75% 
ii. oS evecare saetn eek ee ees 105 = 7.84% 
1,339 100.00% 


All the silicotics were miners who had worked five 
years or more underground. 

Total number of miners examined who had worked 
five years or more underground =703. Of that number 
105, or 14.9 per cent were silicotics. 

Tuberculosis was a probable complication in 3 of the 
Stage III cases of silicosis. 


TABLE IT. 
SuMMARY OF 1,339 MEN EXAMINED 

















Years under- Silicosis 
ground in Simple |—_—____—_- 
Metal Mines| Negative| Pul. T.B.\Stage I\Stage I\I Stage III 
1 yr. orless} 273 4 
lto Syrs.| 354 5 
5 to 10 yrs.| 327 1 16 3 
10 to 15 yrs.| 207 27 9 2 
15 to 20 yrs. 31 7 5 3 
20 to 25 yrs. 20 8 11 
25 to 30 yrs. 10 7 2 2 
30 to 35 yrs. 2 1 1 1 
1,224 10 66 31 8 
TABLE III. 


SumMMARY OF MINING History or 105 Casss oF SILICOSIS 


Average Years of Exposure 





Stage of Total In B.C. Elsewhere Average 
Silicosis Cases Mines than B.C. Total Time 
StageI....... 66 12.9 1.9 14.8 
Stage IIT....... 31 16.3 1.3 17.6 
Stage III...... 8 16.9 2.7 19.6 
105 


Average age of 66, Stage I, cases is 41.4 

Average age of 31, Stage II, cases is 48.9 

Average age of 8, Stage III, cases is 52.2 

Of these 105 cases of silicosis the mining history 
indicated that 63 miners or 60 per cent had acquired their 
disease from exposure to dust in British Columbia mines. 
The information as to period of exposure was obtained 
from the workmen examined and from the Companies’ 
records, and is necessarily only approximate. 
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COMMENT with pulmonary tuberculosis, although positive 
From the information contained in these sputum was not found in any of them. 


Tables it will be seen that the 105 silicotics were 
all found in the group of 703 workmen who had 
worked in metal mines for 5 years or more, 
making the percentage of silicotics in this group 
14.9. Of these 105 silicotics 63, or 60 per cent, 
claimed not to have worked in metal mines 
outside of British Columbia so that they 
must have contracted their silicosis in British 
Columbia mines. No conclusion could be drawn 
as to whether one mine is more hazardous than 
another, because the dustiness of the mines and 
the silica content and size of the particles of dust 
were not measured. This is a matter for specially 
qualified engineers with proper equipment, and 
if done would give most valuable information 
and form a basis for better preventive measures. 

Of the total of 105 silicotics examined 66, or 
62.8 per cent, were classified as stage I. The 
average age was 41.4 years; 15 of these were 
under 40 years of age, the youngest being 32. 
Twenty-six were over 45 years of age, the oldest 
being 59 years. All of these workmen appeared 

‘in firstrate and physical condition, and were 
working full time, with no evidence of disability. 
The diagnosis was based on the characteristic 
X-ray appearance, and the occupational and 
clinical history. 

Of the 105 silicotics, 31, or 29.6 per cent, were 
classified as being stage II. These men, while 
still able tc work full time, were definitely slowing 
up and were showing the commencement of dis- 
ability; many of them were apprehensive in 
regard to their condition. The average age was 
48 .9 years, with an average of 17.6 years’ mining 
history. They were still capable of considerable 
work, providing it was not too laborious. They 
were often the most valuable men around the 
mine because of their long training. If easy 
non-dusty occupations could be found for these 
men in connection with the mine their working 
lives would be undoubtedly prolonged and their 
economic independence maintained. 

With regard to stage III cases, a total of 8 
were found, or 7.6 per cent. These men were 
seriously disabled and in most cases aware of 

their condition, though loath to admit it. Some 
were doing light outside work, some were still 
continuing at their work underground, but all 
were progressing to total disability. Their aver- 
age mining experience was 19.6 years. Three 
of these cases were undoubtedly complicated 





With regard to simple pulmonary tuberculosis 
it was gratifying to find the mines so free cf 
infective cases. There was a total of 10 cases 
of simple pulmonary tuberculosis, uncomplicated 
with silicosis among a total of 1,339 workmen, 
making an incidence of 0.75 per cent. Six of 
these were active and required treatment, and 4 
were healed cases. All of these had quite properly 
been excluded from the mines and had been dis- 
covered in the-course of a routine examination. 
It is most important to keep the mines free from 
pulmonary tuberculosis. At all the mines visited 
an examination is made of all new applicants 
for work and an x-ray film taken of the chests. 
The initial examination of all miners with annual 
re-examinations is the objective to be aimed at. 


CONCLUSIONS 


(1) Silicosis is present in 14.9 per cent of 
metal miners who have worked five years or 
more underground in the mines investigated. 

(2) Sixty per cent of silicotics gave a history 
of no exposure to silicious dusts except in the 
metal mines of British Columbia. 

(3) The quantity of dust, the silica content, 
and size of particles thereof, in the various mines 
should be ascertained. With this the means now 
used to control the dust and the preventive meth- 
ods to be applied should be investigated. 

(4) The treatment of the miner who has 
acquired silicosis cannot be formulated into too 
general rules. Each individual constitutes a 
separate problem. The stage of the disease, the 
age, and the present occupation should all be 
taken into account. It will require sympathetic 
cooperation between employers, employees, and 
medical advisers to formulate a plan suitable to 
each case. Certain of these workmen are ap- 
proaching a stage of total disability and some are 
already in this stage. How they shall be cared 
for is a matter for most serious consideration. 

(5) There should be an initial and annual 
examination, with x-ray of the chest, of all those 
exposed to a dust hazard. It is the only known 
method by which early cases of silicosis and 
tuberculosis can be detected. When this has 
been done over a series of years with a large 
group of these workmen, it will then be possible 
to state more accurately the progress and extent 
of the disease, and the preventive measures that 
should be taken. 
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THE VALUE OF BLOOD SUGAR STUDIES IN THE TREATMENT OF 
DAMAGE TO THE BIRTH CANAL* 


(ANALYSIS OF 257 CASES) 


By C. V. Warp, B.A., M.D., C.M., 


Montreal 


N 1927, Rabinowitch’ reported his findings in 
a study of the relationship between carbo- 
hydrate metabolism and the rate of healing of 
operation wounds. The data which had been 
accumulated since 1927 clearly demonstrated 
that the delayed healing was due in the majority 
of cases to defective metabolism of carbo- 
hydrates. In view of these experiences, the late 
Dr. H. M. Little, in 1929, suggested that dis- 
turbances of carbohydrate metabolism might 
also be a factor in non-healing of damaged birth 
canals before operation and the delayed healing 
frequently noted following surgical repair. Ex- 
periences with a number of cases confirmed this 
suspicion and have led to a routine pre-operative 
and post-operative study of the blood sugar in 
all such eases in this hospital. The following is, 
briefly, a summary of the findings. 

Since 1929 four hundred patients were ad- 
mitted to the Gynecological Service of the 
Montreal General Hospital with damage to the 
birth canal, and, amongst them, blood sugar 
studies were made in 257, or 64.2 per cent. In 
these 257 patients excess quantities of sugar in 
the blood (fasting blood sugar greater than 0.12 
per cent) were found in 110 cases—an incidence 
of 42.8 per cent. Of these 110 persons with 
hyperglycemia, 26 also had glycosuria, and sub- 
sequent examinations showed that the glyco- 
surias were due to diabetes. Since urinalysis is 
a routine in every patient admitted to this 
Service it may be reasonably assumed that of the 
143 patients whose blood sugars were not de- 
termined none had glycosuria. There were, 
therefore, 26 glycosurics amongst the 400 pa- 
tients—an incidence of about 6 per cent. The 
significance of this high incidence will be dealt 
with later. It is, however, of interest to note 
here that the age-distribution of these 110 cor- 
responded, approximately, to the age-distribu- 





* From the Department of Gynecology, the Montreal 
General Hospital, Montreal. 


tion of the patients in the Clinic for Diabetes 


of this Hospital. Thus:— 
Age Number 
(years) of cases 
HEE peseiecenews 15 
SOD i visanvnsecues 30 
GE ic ckesesecawe 34 
BPH OS ciwcsnrvssvwes 26 
CP = acddiceceess 5 


Of practical importance is the fact that aside 
from the true diabetes treatment of these pa- 
tients with disturbances of carbohydrate meta- 
bolism with diet and small doses of insulin at 
frequent intervals led, in the majority of cases, 
to much more rapid healing of tissues than when 
no treatment was given. In fact, in spite of the 
disturbances prior to operations, the post-opera- 
tive courses, as far as healing of the surgical 
wounds was concerned, were practically identical 
with those in whom there were no detectable dis- 
turbances of carbohydrate metabolism. Thus :— 


Healing delayed 

Type of case No. of cases No. Percentage 
Normal blood sugar ... 143 7 4.9 
Hyperglycemia ........ 114 7 6.1 


It is the practice in this Clinic when the 
patients are discharged from the hospital to 
refer them to the Clinic for Diabetes for further 
observation with regard to their carbohydrate 
metabolism, and the follow-up records are of 
interest in that, in addition to the diabetics, 
some of these patients were eventually classified 
as potential diabetics and in some the disturb- 
ances of carbohydrate metabolism eventually 
disappeared. 

Of interest especially are the diabetics. As a 
group it is obvious that the incidence of this 
disease is high. It is Dr. Rabinowitch’s opinion, 
however, that this high incidence is more ap- 
parent than real and is due to the fact that, to 
use a life-insurance term, we are ‘‘selecting 
against’’ the disease. As a group, more dia- 


beties than non-diabetics manifest delayed heal- 
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ing of tissues; and it also seems reasonable that 
more individuals with defective healing of 
traumatized tissues are likely to apply for hos- 
pital treatment than those whose tissues heal at 
the normal rate. This, of course, is of academic 
interest only. The facts of practical importance 
are (a) the high incidence of disturbances of 


carbohydrate metabolism in patients who apply 
for hospital treatment, (b) the value of routine 
blood sugar studies in the detection of such cases, 
and (c) the satisfactory results when such pa- 
tients are treated with diet and insulin. 
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THE RADIOLOGICAL TREATMENT OF CANCER: METHODS AND RESULTS 
1928 — 1935 


I. THE BIoLoGicAL CONCEPTION OF DOSAGE IN RADIOTHERAPY 


By G. E. Ricuarps, M.D., F.R.C.P.(Can.), 


Professor of Radiology, University of Toronto; Department of Radiology and Institute 
of Radiotherapy, Toronto General Hospital, 


Toronto 


T is proposed in a short series of papers to 

present the results which have been obtained 
in the treatment of certain groups of cases of 
“ eancer during the past seven years and in doing 
so to attempt to appraise the relative values of 
various radiological procedures considered either 
by themselves alone or when combined with 
surgery. Since the surgical procedures are 
more familiar, the present introductory paper 
will be limited to a brief outline of certain 
principles underlying radiological treatment 
which we believe to be extremely important and 
which should be familiar to every physician 
interested in the treatment of cancer. 

In spite of the fact that progress in the 
radiological treatment of cancer has been very 
rapid and substantial during the past few years 
and that results in certain fields are now being 
obtained which were impossible a few years ago, 
there still exists much misunderstanding not 
only as to the natural limitations inherent in 
this form of therapy but also as to what results 
may reasonably be expected from it in the 
various forms of malignant disease. This can no 
doubt be gradually corrected by the presentation 
of accurate records. But most necessary of all, 
is a better understanding of the conditions 
which determine success or failure in cases re- 
ferred for this form of treatment, which is not a 
cure-all and from which miracles should not be 
expected in perfectly hopeless circumstances. 
All too frequently even yet the dice are loaded 





against any successful radiotherapy by unwise or 
inadequate preliminary surgical or other pro- 
cedures and then radiotherapy is condemned for 
the failure which was inevitable. It is hoped the 
remarks which follow may assist in correcting 
this difficulty. 


EVOLUTION OF X-RAY THERAPY 


Those who have followed the development of 
the therapeutic application of the physical 
agents, x-rays and radium, will readily agree 
that in its gradual evolution there have been 
several very definite ‘‘periods’’ each charac- 
terized by a prevailing viewpoint towards the 
subject, this viewpoint, in turn, working itself 
out in certain procedures or methods peculiar to 
that time. Thus the earliest period can only be 
described as the ‘‘empirical’’ one, and covers the 
earliest years from the discovery of x-rays in 
1895 and radium in 1898 to about 1920. During 
this time the limitations of precise knowledge as 
to the physical nature of both x-rays and radium, 
their mode of action and results to be expected, 
interposed a tremendous handicap to their 
successful application. When it was presently 
discovered that both were capable of producing 
very harmful results, as well as being potent 
agents for good, there was an immediate reaction 
during which many were inclined to condemn 
both agents as being more harmful than useful, 
and those who persevered in their use did so 
with great caution. During this period the doses 
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used were small, and it is no reflection upon the 
work done at that time to say that the results 
achieved were on the whole disappointing and 
that, generally speaking, technical methods were 
hopelessly inadequate as judged by present 
standards. 

The years from 1920 to 1930, or even later, 
might properly be designated as the ‘‘ physical’’ 
period in radiotherapy. Great progress was 
made in the perfection of apparatus by manu- 
facturers and of precise physical measurements 
by physicists. Probably the minds of many, if 
not most, workers, were influenced at this time 
by the observed fact that in the majority of 
simple epitheliomata of the skin complete dis- 
appearance of the lesion followed the application 
of a single suitable dose of either x-rays or 
radium, and that there was little apparent 
difference in the two methods, providing an 
adequate dose had been administered. From 
this it appeared a logical deduction to assume 
that any malignant lesion could be cured by the 
same method, providing a sufficiently heavy 
accurately measured dose were administered. 
Hence the terms ‘‘carcinoma dose’’, ‘‘sarcoma 
dose’’, with precise definitions of these ex- 
pressions in skin erythema units and later still 
in roentgens. This was the period of single 
massive doses and of severe reactions both con- 
stitutional and local. Upon the completion of 
the administration of such a massive dose, a 
train of events had been set in motion over 
which the person giving it had no further 
control. If it were within the limits of the 
toleration of the tissues of that individual all 
would be well, but if this individual toleration 
had been exceeded, serious trouble was in store. 
If, on the contrary, it fell considerably below 
the line the dose was insufficient to secure the 
desired effect upon the tumour, and failure 
resulted. The only guide under such circum- 
stances was cautious adherence to what the 
experience of each worker indicated to be a safe 
‘‘average dose’’. The practical effect was, that 
satisfactory results were secured only in the 
more radio-sensitive types of cases, since the 
best that could be achieved by an ‘‘average’’ 
method was an ‘‘average’’ success. 

It has become obvious that the problem can 
never be solved in this manner and that if any- 
thing more than ‘‘average’’ progress is to attend 
our efforts it will be necessary to proceed as some 
have always done by the old slow process of 


individualization in treatment, and base our 
action upon the idea that the radiologist is a 
physician specializing in the treatment of an 
extremely complicated biological disturbance by 
the use of an almost, if not quite, as complicated 
a therapeutic measure. The patient is an 
individual, differing in all his reactions from 
every other individual; the tumour from which 
he is suffering is just as individual and will react 
similarly to, perhaps, but not identically with, 
any other tumour of like variety. Surely it 
is clear that any therapeutic procedure to be 
successful must represent an accurate adjust- 
ment of all the factors which enter into the 
problem of dosage to the needs of these two 
requirements. Success in solving this problem 
depends upon our ability to adjust the physical 
factors to the biological requirements, and since 
this now seems possible to an increasing degree 
it may be said that the ‘‘biological period’’ in 
therapy has been reached. 


Correct DOSAGE 


The question is constantly asked in discussing 
treatment by means of radiotherapy ‘‘ What will 
be the correct dose?’’ a reply being expected in 
some mathematical formula, standard for all 
similar patients, areas of the body, or types of 
neoplasm. The thesis of the present paper is 
that there can no more be a standardization of 
dosage in the therapeutic use of x-rays or 
radium than there can be in the employment of 
digitalis, or insulin or potassium iodide. What 
is the correct dose of digitalis? Is it not that 
amount of a standardized preparation which will 
accomplish the desired physiological result in a 
particular individual? So with potassium 
iodide, with insulin, with most drugs used 
successfully, and so it is with both x-rays and 
radium. In some instances it may prove to be 
impossible to find a dose which will control the 
disease in that individual, and the treatment will 
fail. But the effort to do so is the function of a 
physician trained in this special field and gradu- 
ally acquiring by his experience refinement of 
judgment in estimating different biological re- 
sponses calling for modifications in the details of 
therapy. And if radiotherapy really means 
‘‘therapy’’ the radiologist must be a clinician 
and no longer be regarded as a sort of super- 
technician. In this field, as in every other branch 
of medicine, the person who is to be responsible 
for the result must exercise the right to pre- 
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scribe the dose and determine when and under 
what conditions it is administered, to control 
every detail of such procedure, to decide when 
it should be repeated and how often, and to have 
the opportunity of arriving at such an opinion 
by observation of the patient. Only along this 
line can progress be expected, and wherever it is 
prevented stagnation and failure will inevitably 
result. 

There is no wish to minimize the contribution 
which has been made to the field of radiology by 
both the manufacturers and the physicists. To 
the former we owe our present perfection of 
apparatus, to the latter, our detailed knowledge 
of the nature of radiations and our present pre- 
cise means of measuring them. In other words 
these two have provided us with an accurately 
standardized product, just as the manufacturing 
chemist provides the clinician with an accurately 
standardized. product of digitalis. The details 
of administration of the latter are entrusted to 
the physician skilled in its use, one who has 
special knowledge of the disease in which its use 
is indicated. Certainly neither the best interests 
‘of the patient nor of scientific medicine are 
served by manufacturing chemists who also 
attempt to direct the physician in his treatment 
of the sick, and yet, in the field of radiotherapy 
this is precisely the function which certain 
manufacturers and some physicists have under- 
taken to assume. 


FRACTIONAL Dose METHOD 


Undoubtedly the greatest single step which 
has made possible the application of radio- 
therapy along the lines indicated above, and 
which we have designated the ‘‘biological’’ 
method, has been the gradual adoption of the 
fractional dose method of therapy. In some 
form it has been practised by many workers for 
years, but to Dr. Henri Coutard belongs the 
chief credit for reducing to a system the 
essential factors involved and carrying out the 
fundamental work necessary to convince workers 
everywhere of its superior merit. The basis of 
this system of therapy rests not upon a pre- 
determined, mathematically calculated dose but 
upon the administration of accurately measured 
daily doses, which, again following our analogy 
of the use of digitalis, are continued until the 
desired physiological—or more correctly bio- 
logical — effect has been secured as indicated by 
the presence of certain observed tissue reactions. 


Coutard applied these principles with success, 
first in the treatment of laryngeal and hypo- 
pharyngeal lesions and has described the neces- 
sary reaction in the mucous membrane as 
epithelitis. This reaction appears to be quite 
necessary and unless it is secured, the treatment 
is likely to be a failure. The point at which it 
appears, however, is subject to very wide in- 
dividual variations, is quite impossible to predict 
beforehand, and must be determined in each in- 
dividual case by careful, frequent observation, 
and the treatment controlled or modified accord- 
ingly. The final dose may be recorded as a 
mathematical total, and the average of many 
cases makes a useful general guide, but if treat- 
ment is not governed by careful clinical observa- 
tion it will frequently fail. 


THE QUESTION OF RADIO-RESISTANCE 


Volumes have been written on the subject of 
radio-resistance of certain types of tumours and 
not sufficient, we believe, upon the adequacy or 
otherwise of the irradiation to which they have 
been considered ‘‘resistant’’. Numerous ex- 
amples could be cited in illustration, of which 
the following will probably be sufficient. Three 
patients were under treatment by teleradium at 
the same time. This treatment, using a four- 
gram preparation of radium element (bomb) 
was so adjusted as to duplicate the general 
principles of the Coutard technique with an 
average output of 564 roentgens per hour. 


The first patient, a man of 45 years of age, was a 
blond, well nourished, of florid complexion with free cir- 
culation, and with a soft, moist facial skin. When the 
dosage had reached 3,800 r. an erythema began to be 
visible and shortly afterwards treatment was discontinued 
at 5,500 r. in ten exposures equal to 40,000 milligram 
hours. He developed a sharp skin reaction with super- 
ficial vesiccation, an intense mucous membrane reaction in 
his mouth, with a typical epithelitis, and fibrinous exu- 
date, all of which required about a month to heal. His 
lesion, an epidermoid carcinoma, had disappeared com- 
pletely before this reaction had all subsided. 


The second patient was a man of 47, weather- 
beaten skin, dark brunette in colour but otherwise very 
similar to the first. Treatment was identical with the first 
in so far as the physical factors are concerned. His 
reaction did not begin to be visible until 5,000 r. had 
been given, and was considered satisfactory only when a 
total of 7,600 r. had been reached in fourteen exposures 
equal to 56,000 milligram hours. At this point the 
reaction was intense, both on the skin and in the mucous 
membrane, the lesion disappeared and healing occurred 
within about six weeks. 


The third patient was a man of 61 having a smooth, 
senile, dry skin, originally dark but now pale and poorly 
nourished. Again treatment was carried out as before, 
all physical factors being identical. At 7,500 r. no sign 
of any skin or mucous membrane reaction had appeared 
and although there was some visible improvement in the 
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lesion in his mouth, this was occurring slowly and with- 
out any evidence of an epithelitis. The treatment was 
continued until at 11,500 r. the skin of his cheek blistered 
slightly, still without any visible mucous membrane re- 
action. As his lesion was a tonsillar carcinoma the 
exposures were now discontinued on his cheek and con- 
tinued from three submaxillary and cervical portals con- 
verging on the tonsil. From these three an additional 
6,500 r. were administered and finally external irradia- 
tion was given up, without having produced a satis- 
factory reaction in the mucous membrane. The total 
dose administered was 24,252 r. in 43 exposures = 
172,000 milligram hours. The lesion, though markedly 
diminished, had not disappeared and the treatment was 
completed by interstitial needling. Following this a 
proper reaction developed, the lesion completely dis- 
appeared and healing took place ‘‘uneventfully’’. 


The point one wishes to emphasize is that no pre- 
determined dose, however accurately measured, 
which would be adequate for one of these indi- 
viduals would be correct for any other of them. 
If we take No. 2 as the average and administer 
the dose found effective in his ease, viz.: 7,600 r 
to No. 1, there is no doubt whatever it would have 
been excessive by a considerable margin. To ad- 
minister to No. 3 the comparatively small dose, 
viz.: 5,500 rv. found sufficient in No. 1 would 
certainly have been ineffective, and yet this 
failure could be excused by the statement that 
he was suffering from a ‘‘radio-resistant’’ type 
of tumour, when the fact clearly was that failure 
was due to insufficient dosage. 

In a recent survey, rather superficial we admit, 
of the doses used in the treatment of pelvic 
lesions in this country it was found that the 
average method adopted consisted in the ad- 
ministration of four portals, two anterior, two 
posterior, to each of which a dose of 800 r. was 
administered usually on four consecutive days. 
It also appeared that much importance was at- 
tached to the assurance that the 800 r. had been 
measured ‘‘in air’’. It seems obvious that any 
such system of therapy is little more than a 
gesture regardless of whether the ‘‘r.’’ has been 
measured in air or in the sacred waters of the 
Ganges. The matter which is of the utmost im- 
portance is that sufficient radiant energy be 
introduced into the tissues to produce certain 
necessary biological changes, and that the best, if 
not indeed the only, criterion in our possession 
up to the present as to when this point has been 
reached is the ‘‘observed tissue reaction’’. The 
application of these principles in several fields 
of therapy has been followed by many interest- 
ing experiences. 


I. Carcinoma CERVIX UTERI 
Starting several years ago with stage three 
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cases and gradually extending the method both 
in the number of cases treated and the intensity 
of the treatment administered a point has been 
reached where it appears that a very decided im- 
provement has been obtained by carrying out as 
the first procedure a protracted course of roent- 
gen therapy. In this procedure the daily treat- 
ments have been continued until a mucous 
membrane reaction is observed in the vaginal 
vault and cervical tissues, similar in all essential 
respects though much less severe to the 
epithelitis described by Coutard in the hypo- 
pharynx. Usually this is accompanied by a well 
defined fibrinous exudate which may be wiped off 
by gentle sponging, and of course by congestion 
of the vaginal mucosa and not infrequently by 
the undesirable complications of proctitis and 
eystitis. If such develop, the treatments are 
modified, or if need be interrupted, suitable 
sedatives are administered, and then the treat- 
ments are resumed. It has been found that 
almost no two patients reach the point of satis- 
factory reaction at the same total dose or number 
of treatments and all attempts to reduce this 
to a ‘‘standard’’ have failed. The only criterion 
therefore is once again an observed tissue re- 
action. When this has reached the desired 
degree, the roentgen therapy is discontinued and 
this may or may not be accompanied by a skin 
reaction. The latter, however, is to be looked 
upon as a complication and not a guide in 
determining the dose to be administered. 
Conclusions based upon statistics are proverbi- 
ally risky and those based upon recent figures 
especially so. And yet as a sort of guide to 
indicate whether progress being made is in a 
forward or backward direction they may be 
permitted, but are here used purely by way of 
illustration. At the end of the year 1932, 56.8 
per cent of all patients with cervix carcinoma 
treated during that year were alive. At the end 
of the year 1935, 81.6 per cent were alive (with- 
out any material change in the relative propor- 
tions of different stages of the disease). The chief 
difference in the method of treatment has been 
the application of the principles of dosage in 
x-ray therapy already enunciated. What in- 
fluence this may have on the five-year figures 
one cannot predict, but the immediate effects 
upon the local lesions and pelvic masses have 
been very striking and the method obviously 
admits of great further improvement. 








Sept. 1936] 


II. Orau LESIONS 


In oral cancer lesions involving the tongue 
have been considered refractory and, generally 
speaking, radio-resistant. Is this idea also due 
to inadequacy of the dosage administered or to 
the attempt to introduce this dose too rapidly 
from a single source such as seeds or needles? 
Having been impressed by the marked improve- 
ment in results obtained elsewhere in the body 
by the adoption of the methods already de- 
scribed we have applied them to the tongue 
after a somewhat similar fashion, and, while the 
total number of cases treated is too small and 
the time too short to justify final conclusions, 
there has undoubtedly been a very marked pre- 
liminary improvement. The neck and base of 
the tongue are treated by the ‘‘oscillating”’ 
teleradium apparatus, while the dorsum and 
sides of the tongue are treated through each 
cheek by a small beam of rays (5 em.) from a 
stationary portal, using as much compression as 
the patient will tolerate and directing the beam 
of rays from as many angles as possible and from 
alternate sides of the face. Such treatments 
are administered daily until the entire tongue 
shows a moderate reaction of the kind pre- 
viously deseribed. Since the lips and buccal 
mucosa are rather more sensitive than the 
tongue and cannot be excluded from the field, 
they also develop a similar reaction and the 
patient goes through an unpleasant time for 
two to three weeks. By this time certain 
lesions will have disappeared completely and 
these are the radio-sensitive ones; others show 
improvement but do not disappear and these 
are the highly resistant group. Im all cases the 
tongue has been saturated with as much radiant 
energy as can be introduced from an external 
source, and the moment it is seen that the tissue 
reaction has passed its peak and is beginning to 
subside the treatment is completed by an inter- 
stitial implantation of highly filtered radium 
needles, the dose being adjusted in view of the 
previous heavy radiation. 

By this application of teleradium therapy to 
the tongue, in addition to taking advantage of 
the principles of the Coutard method (using 
radium rays), one also gains all that interstitial 
radiation has to offer, and the final result is the 
summation of the two. By this combination the 
tissues of the tongue are saturated with intense 
irradiation over a period of several weeks, during 
which time it may reasonably be assumed that 
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all cells composing the tumour will have under- 
gone mitosis at least once. 

It is important to recall at this point that as 
Colwell? has shown the lethal effects of radium 
upon cells are of two types, the first of which 
may be described as the direct and the second 
as the indirect. In the former, cellular activity 
is destroyed upon the first exposure to radiation, 
usually at the moment of cell-division. In the 
latter, or indirect, cellular activity is not de- 
stroyed but the cell is injured by the irradiation. 
It may recover sufficiently to reproduce once or 
even twice, but finally becomes incapable of 
reproduction and dies. This undoubtedly ac- 
counts for many of the so-called ‘‘delayed’’ 
results in radiotherapy. But it should also be 
made full use of in active treatment. By sub- 
mitting such ‘‘injured’’ cells to continuous 
exposure their eventual death is rendered that 
much more certain. Such irradiation must be 
continuous and as intense as the involved tissues 
will tolerate. From both theoretical and prac- 
tical standpoints also the order in which these 
procedures are carried out seems to be of con- 
siderable importance. For this reason the ex- 
ternal irradiation should be carried out first and 
the interstitial second rather than in the reverse 
order. Thus the cells which are already injured 
by the preliminary bombardment are subjected 
to a second intense irradiation at the very time 
when they are least able to survive or recover 
from it. Other very obvious advantages need 
searcely be referred to, e.g., the great reduction 
in oral infection, healing or partial healing of 
ulceration, etc., and finally the use of the inter- 
stitial method at the most favourable stage in 
the circulatory changes occurring in the tongue 
and prior to the period of fibrosis. 


Up to the present, the application of the 
principles under discussion have found their 
most successful field in x-ray therapy and in the 
use of teleradium or so-called radium bombs. 
Other forms of radium applications such as 
seeds, needles and the ordinary radium pack do 
not lend themselves readily to this method and 
are useful chiefly to augment the former. Such 
applications lack elasticity and suffer all the 
limitations imposed by the necessity of adminis- 
tering the full dose to be given in one unit of 
time. Even if the quantity be reduced, the 
filter increased and the time of application pro- 
longed to five, seven or ten days, there is still 
this fundamental handicap, viz.: the period of 
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biological reaction cannot be reached until after 
the treatment has been completed. One accord- 
ingly has no control over the intensity of this 
reaction, and is unable to modify it in any way 
whatever, either by adding, if it is seen to be of 
insufficient intensity, or by stopping the treat- 
ment short of an unduly severe reaction. These 
advantages constitute the outstanding features 
of the fractional-dose method in both x-ray 
therapy and teleradium therapy, when properly 
used. 


Since the previous part of this paper was 
written an excellent article on radium dosage has 
been published by Dr. G. C. Lawrence, in the 
introduction to which by Dr. Frank Allen the 
following paragraph occurs: 


‘‘In this pamphlet, Dr. G. C. Lawrence, a member 
of the research staff of the National Research Labora- 
tories and the secretary of the Associate Committee on 
Radiology, has gathered compactly together the precise 
scientific knowledge of the most recent devices and 
processes employed in using radium and its gamma-rays, 
properly laying the greatest stress on the newer quanti- 
tative developments which must inevitably supersede the 
useful but temporary qualitative methods.’’ 


(Italics ours.) 


This fairly sums up the attitude of the pure 
physicist who frequently has little patience with 
the practising radiologist for an outlook which 
he tends to regard as empirical and unscientific. 
And yet it should not be necessary to point out 
that until all the factors entering into the calcu- 
lation are uniform and constant the dosage can- 
not be standardized. The practising radiologist 
is daily confronted by two sets of facts which 
seem to lead to quite the opposite conclusion to 
that of Dr. Allen. 

1. No physical measurement of dosage can be 
accepted as ‘‘standard’’ or ‘‘precise’’ in which 
one of the essential factors is subject to wide 
variations both individual and otherwise. This 
variable is an individual ‘‘biological’’ one and 
is entirely unpredictable. In the illustration 
used in this paper the dose required varied from 
40,000 to 172,000 milligram hours to produce 
similar reactions. The source of radiation used 
was one of the most constant known, viz.: a four- 
gram radium bomb. 


2. Attempts to express the dose in physical 
terms based upon the use of biological material 
such as drosophila eggs are open to the same 
objection, since this is only one form of biological 
material and makes no provision for the extreme- 
ly wide individual variations of normal human 
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tissue or the even greater variations of patho- 
logical human tissue and the differing virulence 
of different malignant tumours. 


So long as such individual differences exist 
the successful use of x-rays and radium must 
continue to depend upon their intelligent and 
skilful ‘‘qualitative’’ application. It is abun- 
dantly clear that the progress of the past few 
years has been due to this more than to any 
other single factor and it seems equally clear 
that future progress will depend upon the degree 
to which this is accomplished and improved upon 
by those charged with the responsibility of ad- 
ministering the treatment. One writer has 
recently put the same idea in the following way : 
‘*Trradiation is a tool in the hands of a radiol- 
ogist with which he produces results depending 
almost entirely upon his skill and experience.’”? 
It is vitally important that the profession should 
understand that the possession of an x-ray 
machine means neither more nor less than the 
possession of a piano, and that satisfactory 
results in the one case and music in the other 
are entirely dependent upon the skill, training 
and experience of the person operating it. 


SUMMARY 


1. Modern radiotherapy is a complex method 
which requires for its successful application an 
accurate adjustment of several physical factors 
which may be standardized to a variable bio- 
logical factor which cannot at present be stan- 
dardized or predicted and probably will never 
be capable of standardization. 

2. This demands skilful individualization in 
treatment and careful clinical control in all cases. 


3. Tissue reactions appear to be necessary, and 
should be recognized as an essential part of the 
treatment, not as an indication of negligence or 
lack of skill on the part of the radiologist. If 
later they can be successfully avoided that will 
be a welcome gain. But at the present state of 
development they are frequently absolutely 
necessary for success. 

4. Successful treatment. by this method is fre- 
quently (indeed usually) very time-consuming 
and patients should be prepared to submit to 
treatment over a period of several weeks if 
necessary. 


5. The results in certain groups of cases are 
sufficiently satisfactory to justify the patient in 
submitting to the treatment. 


Apart from the 
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purely technical aspects the next most essential 
requirement is intelligent cooperation on the 
part of the patient and his physician. 

6. Further comments upon requirements for 
success in individual groups of cases, conditions 
which prevent it and the causes of failure will 
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be reserved for detailed presentation in the 
papers to follow. 
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BLOOD LIPIDS IN LEUKAIMIA* 


By Epon M. Boyp, 


Queen’s University, 


Kingston, Ont. 


HE conclusions of those who have investigated 
the concentration of blood lipids in leukemia 
do not agree. Certain authors, Aiello’ and 
Epstein and Lande,® have reported an increase 
in the concentration of the few lipids which they 
determined, while others, Byrom and Kay,° 
Friesz. and Szabo,’° and Marino,” noted no 
change in leukemia, or, if anything, a decreased 
percentage of blood lipids, 7.e., a lipopenia 
- (Boyd’). The discrepancy appears to be due to 
basing conclusions upon too few cases. The 
present investigation was begun about three 
years ago. As it happened, the first three or 
four cases were all found to exhibit a lipemia of 
moderate degree. In another group of cases 
studied later a lipopenia was found. The re- 
maining cases were largely within the normal 
range, but some values both high and low were 
encountered. Fourteen cases in all are being 
reported at the present time. 

Previous investigations of the blood lipids in 
leukemia have been restricted to the estimation 
of one or two lipids in either whole blood, serum, 
or plasma. It became obvious that if any signifi- 
eant change were to be demonstrated not only 
was a larger series of cases necessary but also a 
more comprehensive survey of all blood lipids. 
Hence a complete lipid analysis was applied to 
all samples of blood using Bloor oxidative micro- 
methods as modified by Boyd.” ** It has been 
previously shown (Boyd’) that changes in the 
lipid content of plasma are independent of those 
in the red blood cells, and that lipid analyses of 
whole blood have thus a limited significance. 


* Paper presented before the Canadian Public Health 
Association, Laboratory Section, Toronto, December 30, 
1935. 

This work was assisted financially by the Alice F. 
Richardson Fund of the Kingston General Hospital. 





Hence in the present work samples of both 
plasma and of the red blood cells were analyzed. 

The patients studied were mostly from the 
Kingston General Hospital and from the Strong 
Memorial Hospital of Rochester, N.Y. The 
author is indebted to Drs. D. J. Stephens, G. 
Bird, R. Third and other members of the staffs 
of these hospitals for their cooperation in pro- 
viding samples of blood from leukemic patients 
under their supervision. Some of the analyses 
were performed while the author was associated 
with the Department of Obstetrics and Gynecol- 
ogy of the University of Rochester. 

Taken collectively, the results indicated that 
there was no significant change from normal in 
the lipid composition of blood plasma and of the 
red blood cells in leukemia. Lipid analysis of 
whole blood in this condition usually reveals 
high values, but these cannot be attributed to an 
increase in the true blood lipids. Rather are 
they due to the marked increase in the leucocyte 
count and to the fact that the leucocytes contain 
large amounts of all lipids (Boyd*). 

Since the true blood lipid values were not 
found to vary significantly from normal, it has 
been deemed unnecessary to report all the re- 
sults in detail. In Table I have been included 
the ease in each group showing minimum total 
lipid values and the case showing a maximum 
total lipid, and to these have been added the 
mean values for the group. The values so ob- 
tained have been compared with the normal 
range calculated from means and standard devia- 
tions of previously reported values (Boyd‘*). 

The total lipid content of plasma in the 
chronic myelogenous group ranged from 329 to 
816 mg. per cent, values which were both above 
and below the normal range, but the mean value 


306 


THE CANADIAN MEDICAL ASSOCIATION JOURNAL 





[Sept. 1936 





TABLE [ 


Tue Lipip ComposiITION OF BLoop PLASMA AND OF THE RED BuLoop CELLS IN 


CxrrRonic LEUKMIA. 





THE RESULTS ARE EXPRESSED IN MG. PER 100 c.c. 


Composition of total lipid 


Value Total Total Neutral Phospho- Cholesterol 
lipid _ fatty acid fat lipid Total Ester Free 
PLASMA 
Normal Range... 540-690 300-420 80-230 160-230 160-200 100-150 40-60 
Chronic Myelogenous Leukemia 
Minimum....... 329 233 140 90 ' 69 40 29 
Maximum....... 816 502 238 275 211 137 74 
Mean of 8 cases. . 568 374 212 175 128 83 45 
Chronic Lymphatic Leukemia 
Minimum....... 401 230 110 115 122 80 42 
Maximum....... 1,067 664 342 314 281 195 86 
Mean of 6 cases. . 624 391 199 186 170 117 53 
RED BLOOD CELLS 
Normal Range... 540-660 290-370 50-130 300-420 110-170 0-15 110-170 
Chronic Myelogenous Leukemia 
Minimum....... 494 246 10 370 112 0 112 
Maximum....... 646 338 0 438 162 69 93 
Mean of 8 cases. . 573 303 22 397 130 25 105 
Chronic Lymphatic Leukemia 

Minimum....... 374 194 26 248 96 6 90 
Maximum....... 568 278 15 372 165 24 151 
Mean of 6 cases. . 463 237 24 303 123 13 110 


was about the same as that of healthy adults. A 
similar description may be applied to the re- 
maining plasma lipids except total cholesterol 
and ester cholesterol. Ester cholesterol varied 
between 40 and 137 mg. per cent in the myelo- 
genous cases, and the average was 83, with a 
standard deviation of 29; the mean plus the 
standard deviation (= 112) thus overlapped but 
slightly the mean minus the standard deviation 
(100) for normal persons. It may be con- 
eluded that about 60 per cent of cases of chronic 
myelogenous leukemia may be expected to have 
plasma ester cholesterol values below about 60 
per cent of normal persons. In chronic lym- 
phatie leukemia the values for most of the lipids 
tended to be somewhat higher than those in the 
myelogenous group, but the differences could 
hardly be called significant; nor was there any 


significant difference between chronic lymphatic 
leukemia and normal persons. 

The total lipid content of the red blood cells 
in chronic myelogenous leukemia varied between 
494 and 646 mg. per cent, with a mean of 573 
mg. per cent, or approximately the same as that 
of normal persons. The remaining lipid values, 
except those of neutral fat and ester cholesterol, 
were similarly analogous to those of healthy 
persons. The neutral fat figures were lower than 
normal in both types of leukemia. The range 
was wider than that apparent in the cases cited 
in Table I. Red blood cell neutral fat in chronic 
myelogenous leukemia varied between 0 and 78 
mg. per cent and in lymphatic leukemia between 
0 and 50 mg. per cent. In view of the wide 


variation the author does not believe that these 
differences in neutral fat are significant, nor, 
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likewise, that the differences between ester chole- 
sterol of leukemics and normals had any mean- 
ing. Most of the lipids in the red cells of chronic 
lymphatic leukemia were slightly lower than 
those in chronic myelogenous leukemia, but 
again no statistical difference could be demon- 
strated. 

These results demonstrate, therefore, that the 
concentration of lipids in blood plasma and the 
red blood cells is not significantly different from 
the normal in chronic leukemia, and, further, 
that there is no significant difference between 
the lymphatic and myelogenous types. Hence 
this method has failed to demonstrate any change 
in lipid metabolism in leukemia, changes which 
under similar circumstances are evidenced in 
diabetes mellitus, pregnancy, eclampsia, fever, 
cancer, and other conditions. 


SUMMARY 


Blood plasma and the red blood cells were 
analyzed by oxidative micromethods for their 
lipid composition in 8 cases of chronic myelo- 


genous leukemia and 6 cases of chronic lym- 
phatic leukemia. No significant difference from 
normal was encountered. The lipids determined 
included total lipid, neutral fat, total fatty acids, 
total cholesterol, ester cholesterol, free chole- 
sterol, phospholipid. 
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Case Reports 


A SYPHILITIC ULCER OF THE EYELID 
By S. Hanrorp McKeg, M.D., 
Montreal 


The rarely seen syphilitic ulcers on the lid 
appear as disintegrating gummata or hard 
chaneres. Gummata form indolent tumours, and 
at the outset resemble the frequently seen 
chalazion or hordeolum, but are distinguished 
from these in that they break down into in- 
durated painless ulcers which tend to spread to 
the deeper parts, even perforating the tarsus. 
Fuchs, in his textbook, quotes Alter that in the 
diagnosis of gummata the luetin test is particu- 
larly valuable as it may be positive when the 
Wassermann test is not. 


An adult male, of 40 years, presented himself recent- 
ly at our clinic complaining of a lump in the right lower 
lid, which had first appeared as a pimple some three 
weeks previously. Examination showed an inflammatory 
ulcerative process involving the outer two-thirds of the 
edge of the lower lid. This had been rapidly destructive, 
as already there had occurred considerable loss of tissue, 
including the tarsal plate. A diagnosis of rapidly grow- 
ing syphilitic gumma was made and the patient put 
upon antisyphilitic treatment. ; 
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It was found that he had been treated for syphilis in 
July, 1935, and the sear of a primary chancre was found. 
The blood Wassermann test was positive. Under anti- 
luetic treatment the condition cleared up rapidly, and at 
the end of two weeks he was able to be discharged and 
referred to the Genito-Urinary Clinic for a complete 
course of treatment. The accompanying photographs 
show the lesion at his first appearance, and after two 
weeks’ treatment. 


MALIGNANT DISEASE AND 
HYPERCALCAMIA 


By G. L. ADAMSON, WILLIAM Boyp AND 
A. T. CAMERON, 


Winnipeg 


The following case presents interesting fea- 
tures, especially as regards the difficulty in 
making a diagnosis. 


History.—M.G. (10274). The patient was a nine- 
teen-year old Jew, and was admitted to the Winnipeg 
General Hospital on March 21, 1934, complaining of 
swelling in the right side of the neck of six weeks’ 
duration, and pain in the back, chest and legs for the 
previous two weeks. The cervical swelling was situated 
at the angle of the right jaw. Since its appearance it 
had increased to about the size of a golf ball, and then 
seemed to diminish slightly in size. It was painless. 
Its appearance was not coincident with or accompanied 
by sore throat, toothache or any other lesion of the head 
or neck. The patient felt quite well, but was kept in 
bed by his mother. 

Two weeks before admission he had begun to suffer 
pain in the back, legs and chest. The leg pains were 
constant and aching. The right leg was most affected; 
a ‘‘pulling’’ sensation radiated down the back of the 
leg from the gluteal region. The intensity of the pain 
varied from time to time. The back pain was situated 
in the mid-dorsal region and was present only on move- 
ment. It was said to be less pronounced on the day of 
admission than it had been previously. The pain in the 
chest was situated over the lower ribs anteriorly on both 
sides. Deep respiration produced a ‘‘ pulling’’ ache over 


patient was comfortable so long as he lay quietly and 
did not breathe deeply. 

The week preceding admission to the hospital had 
been marked by loss of appetite and occasional nausea. 
For three nights he had had some difficulty in sleeping 
owing to pain in the back and legs. The necessity to 
urinate every hour or two had also disturbed his sleep 
for the week before admission. 

There had been no previous illnesses, with the ex- 
ception of diphtheria in 1925. The family history was 
not significant. Both parents were alive and the pa- 
tient was one of a family of two boys and two girls. 

Physical examination.—The patient was a thin, pale 
boy, who appeared to be fairly comfortable. The cranial 
nerves showed no abnormality except that there ap- 
peared to be an area of relative anesthesia over the left 
malar region about the size of a silver dollar. The teeth 
were in good condition. The tonsils were enlarged and 
cryptic. The optic fundi were normal in appearance. 
The thyroid was palpable. Just below and anterior to 
the angle of the right jaw there was an egg-shaped mass, 
slightly smaller than a golf ball. It was painless, not 
attached to the skin, but fixed to the deep tissues, smooth, 
firm and solid. The facial artery crossed its posterior 
portion. Two lymph nodes were palpable in the posterior 
triangle on the left side. They were about the size of 
peas. The thorax was symmetrical; chest expansion was 
equal on the two sides. There was no dullness on per- 
cussion, and there were no significant adventitious breath 
sounds. Some tenderness over the lower ribs on both 
sides was present. This was confined to the antero- 
lateral aspects of the ribs. Tenderness was present also 
along the right border of the sternum. The heart was 
normal in size and position; rhythm was regular; blood 
pressure, 165/120. The abdomen was protuberant; there 
were no scars, rigidity nor palpable masses. There was 
slight tenderness in the epigastrium. The vertebral 
column was tender from the second dorsal to the second 
lumbar spines, and was held rigid. The genitalia were 
normal. Digital examination of the rectum revealed 
nothing abnormal. From the time of admission a re- 
mittent elevation of temperature was noted; this never 
exceeded 100° F. 

Laboratory findings. —On admission the urine 
showed: specific gravity, 1.022; slight albumin; 4-5 
white blood cells, an occasional red blood cell. Findings 
of this order persisted until his death. The blood 
showed: red blood cells, 5.7 million; hemoglobin, 110 
per cent; white blood cells, 14,500. The Wassermann 
test was negative. The blood smear showed: polymorpho- 








, nuclears, 72; small lymphocytes, 14; monocytes, 10; 
the anterior parts of the lower ribs on both sides. The  eosinophiles, 4. The stool was negative for blood. The 
ribs at the site of the pain were tender to pressure. The cerebrospinal fluid was normal in every respect. Blood 
TABLE 
Date Ca. P. Urea-N. Creatinine Sugar Uric acid Cholesterol Urea-N. 
1934 mg. mg. mg. mg. mg. mg. mg. Calcium 

Mar. 24 ae ie 49 1.9 &% 

Mar. 3 19.0 4.6 (2.5) 

Apr. 6 17.3 5.6 ee ne ve (2.6) 

Apr. 9 ee ms 4 2 80 3.7 159 we 

Apr. 10 be “so 39 ‘ oe 

Apr. 12 16.3 3.7 es (2.3) 

Apr. 21 15.2 3.9 32 - 2.1 

May 8 15.9 3.5 34 0 2.1 

May 3 14.9 4.2 30 2.0 

June 5 15.9 3.8 38 2.4 

June 18 17.2 4.2 43 2.5 

June 29 16.1 3.8 40 2.5 

July 14 15.1 4.8 58 es 3.8 

July 25 15.0 5.7 54 4.0 3.6 


Note.—Urea-N., creatinine, sugar, uric acid, and cholesterol are per 100 c.c. blood; 
phosphorus, per 100 c.c. plasma; and calcium per 100 c.c. of serum. The 
ratios in the final column illustrate the parallelism between the figures for 
Urea-N. and Calcium. 
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calcium: 19.0 mg. per 100 ce.c¢. 
mg. per 100 c.e. 

Course.—The clinical condition continued to grow 
steadily worse. On April 4, 1934, the cervical gland was 
removed under local anesthesia, Considerable hzemor- 
rhage followed this operation and the blood pressure 
descended to 130/85. Following the administration of 
700 e.c. of saline intravenously the hemoglobin was 
found to be 50 per cent and the erythrocytes 2.7 million. 
This degree of anemia remained until death. Skiagrams 
of the vertebral column and skull showed collapse of the 
lower thoracic vertebre and mottling of the skull, sug- 
gestive of increased intracranial pressure. Later skull 
plates demonstrated marked discrete defects in the inner 
table. 

In the course of a month there was a recurrence of 
a hard painless lump at the site of the biopsy scar. Also, 
painless cervical nodes became palpable in the posterior 
triangle on the left side. The inguinal glands also be- 
came enlarged and hard. Later skiagrams of the spine 
showed a degree of decalcification of all the vertebrae 
and increased collapse of the bodies of the 8th, 9th, 
10th and 11th dorsal vertebre. The patient continued to 
have a great deal of pain. He became very weak. On 
July 15th, a right-sided pleural effusion was discovered. 
Several aspirations gave the patient some relief. The 
specific gravity of the aspirated fluid was 1.018. It con- 
tained 6 per cent of albumin. A smear showed a few 
lymphocytes. Culture of the fluid gave a negative result. 
The fluid aspirated on the day of the patient’s death 
was blood-stained. 


Blood, phosphate: 4.6 


Discussion.—We failed to solve the diagnostic 
problem presented by this case until the pleural 
effusion developed. At the outset there seemed 
to be three possibilities: (1) myeloma, (2) hyper- 
parathyroidism, (3) careinoma—with no indica- 
tion of the primary site except widespread 
bone- and lymph-node involvement. 

The possibility of myeloma first claimed our 
interest. The absence of Bence Jones protein 
from the urine on repeated testing, however, 
caused us to abandon this tentative diagnosis. 
Then the discovery of the calcium content of the 
blood caused us to pursue the false scent of the 
parathyroid glands. These glands were never 
palpable, but nevertheless it seemed to us that 
the only clinical finding not to be explained by 
hyperparathyroidism was the presence of the 
hard painless lymph node. The bone pain, x-ray 
findings, and blood chemistry were all com- 
patible with this condition. In the light of the 
recent work by Albright and his colleagues even 
the urinalysis supported this diagnosis. Micro- 
scopic examination of the cervical node re- 
moved at biopsy did not help us as much as it 
should have, particularly as lymph nodes in the 
groin and the other side of the neck had become 
palpable in the meantime. Possibly the reason 


we did not give the pathological report adequate 
consideration was because it gave us no clue as 
to the site of the primary lesion. Moreover, the 
youth of the patient and the sudden onset of his 


illness, caused a too facile rejection of this 
possibility. Therefore, in spite of the obviously 
malignant nature of the lymph nodes, explora- 
tion of the neck was seriously considered. In- 
deed the only thing that saved this patient from 
a futile cervical operation was his poor condi- 
tion following hemorrhage at the biopsy opera- 
tion. Not until massive pleural effusion developed 
did we begin to entertain seriously the thought 
that the primary growth was probably in the 
lung; but this occurred only after nearly four 
months of observation. 

After the pathological diagnosis of carcinoma 
had been made, the question of such a per- 
sistently high blood calcium interested us. It 
seems to us that whether or not the blood calcium 
is raised would seem to depend upon the rapidity 
of the growth of the metastases in the bones 
rather than upon the number of bones involved. 
It will be remembered that the history of this 
ease before admission to the hospital was only a 
few weeks. 


Post-mortem examination (Prof. Boyd).—Only those 
organs presenting significant lesions will be referred to. 

In the right lung the lower branch of the main 
bronchus was surrounded by a tumour which occluded 
the lumen and produced collapse of the lower lobe. 
There were metastases in the bronchial glands and pleura 
on both sides, with accompanying bilateral pleural 
effusion. The left lung contained no tumours. 

Metastases were present in the pericardium, heart, 
pancreas, kidney, adrenal and mesentery. The cut sur- 
face of the kidney gave to the palpating finger a sensa- 
tion of grittiness, due, as was discovered later, to 
deposits of calcium. <A large mass of tumour lay over 
the bodies of the 8th to 12th thoracic vertebre. The 
bodies of the 8th, 9th, 10th, 12th thoracic and 1st lumbar 
vertebre showed massive involvement by tumour with 
collapse. One of the ribs was removed and was found to 
be largely replaced by tumour, The same was true of 
the sternum. 

Microscopically, the tumour was a highly anaplastic 
bronchogenic carcinoma. In the lung it showed a strik- 
ing picture of invasion of the perivascular lymphatics. 
In the affected bones there was a remarkable degree of 
replacement of the bone by tumour tissue. One of the 
most interesting lesions was the numerous deposits of 
calcium throughout the cortex and medulla of the kidney. 
The deposits filled the lumen of the tubules, but the 
earliest lesions consisted of granules in the lining 
epithelial cells. 

It is evident that the widespread involvement of the 
bones by metastases from the bronchogenic carcinoma 
was responsible for the rarefaction seen in the x-ray 
films, for the deposits of calcium in the kidneys, and 
for the high calcium and phosphorus in the blood. 

Biochemical discussion (Prof. A. T. Cameron).— 
The facts which are of biochemical significance here are: 
(1) a continuous slight albuminuria; (2) marked kid- 
ney hypofunction, as shown by the urine concentration 
test (March 24th) and urea clearance test (23 per cent, 
April 10th); (3) constantly high blood urea, urea- 
nitrogen values varying from 50 to 30, but finally pro- 
gressively rising to over 50 mg. per 100 c.c., accompanied 
by a progressively rising blood creatinine, the pre-mortal 
figures being 4.0 mg. per 100 c.c.; (4) a constantly high 
blood serum calcium, fluctuating between 19 and 15 mg., 
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with an accompanying high blood plasma inorganic phos- 
phorus varying from 3.5 to 5.7 mg. per 100 c.c. (it 
should be remembered that the figures for normal adults 
scarcely exceed the limits of 10-11 and 2-4 mg. 
respectively). While certain of the patient’s phosphorus 
figures are just below upper normal limits, no figures 
below normal were ever obtained. (There is a consider- 
able degree of parallelism between the urea-N. and 
calcium fluctuations). (5) Marked decalcification affect- 
ing specific areas, especially certain vertebre; (6) pains 
in the back, chest, and legs. 

In addition, the following post-mortem findings 
have significance: (1) The areas of decalcification were 
associated with carcinomatous metastases; (2) no para- 
thyroid tumour was found; (3) scattered deposits of 
lime salts were found in the kidneys. 


Hypercalcemia, decalcification, and bone pains 
suggest hyperparathyroidism. Knowledge of 
hyperparathyroidism is advancing so rapidly 
that even since this case was under study our 
views have become much elarified. In the 
classical picture hypercaleemia is accompanied 
by hypophosphatemia. Nevertheless, Albright’s 
studies (Albright et al., J. Clin. Invest., 1982, 
40: 411; J. Am. M. Ass., 1934, 102: 1276; Am. J. 
M. Sc., 1934, 187: 49; Arch. Int. Med., 1934, 
54: 315) have shown that, very rarely, cases 
with parathyroid tumour exhibit hypercalcemia 
along with renal insufficiency and normal or 
slightly raised plasma inorganic phosphate, 
while, if the cases proceed to post-mortem, de- 
posits of calcium phosphate are found in the 
kidney parenchyma. 

Most of the chemical findings in the present 
ease are therefore in agreement with this rare 
type of hyperparathyroidism. But it should be 
remembered that this rare type shows a definite 
resemblance to Bright’s disease, while such a 
resemblance certainly cannot be stressed in the 
present. case, and, in addition, Bauer (J. Bone 
& Joint Surg., 1933, 15: 135) emphasizes the 
generalized bone decalcification in hyperpara- 
thyroidism, which was not present in our ease. 
High blood calcium ean oceur (but is not in- 
variably present) in acute gout, in arthritis 
deformans, and in polycythemia vera (Brown 
and Roth, J. Clin. Invest., 1928-29, 6: 159). 
Also, as this case exemplifies, it can be present 
whenever there is such marked carcinomatous 
destruction of bony tissue as to flood the blood 
with the decomposition products of bone, inelud- 
ing calcium and phosphate. 

If a lesson can be learned from study of this 
ease, it is that the many recent studies of hyper- 
parathyroidism, and especially of its association 
with renal stones, have rendered us too prone 
to stress it as the cause of a hypercalcemia. 
When hypercalcemia is present hyperpara- 


thyroidism must be considered, but other possi- 
bilities should be considered just as carefully, 
especially in absence of a hypophosphatemia. 


HERPES AND CHICKEN-POX IN THE 
SAME PATIENT 


By R. H. M. Harpisty, 
Montreal 


The simultaneous occurrence of herpes and 
chicken-pox in the one patient is sufficiently 
uncommon to warrant notice. 

A man, aged 73, complained first of pain over the 
right supra-orbital nerve, and two days later this de- 
veloped into a severe attack of herpes, which also 
involved the right eyelid and the right side of the nose. 
Four or five days later he complained of pain in the 
back and had a mild degree of fever, and then, seven 
days from the time of his first complaint, papules 
appeared scattered over the trunk. These papules pro- 
gressively became vesicular and eventually showed the 
characteristic appearance and stages of a typical vari- 
cella eruption. 

A number of cases showing the association of 
herpes and chicken-pox have been reported. 
Goldberg and Francis’ reported 3 cases in the 
Cook County Hospital, all in adult males ; Colett? 
reported 4 cases, in adults from 40 to 70 years 
of age. Bokay* reported 9 cases of herpes in 
various parts of the body, that resulted in 15 
cases of chicken-pox in members of their families, 
and in a local institution‘ a case of herpes zoster 
in a child of 8 years was followed two weeks 
later by an epidemic of chicken-pox among the 
children. 

The pathology of herpes is well understood, 
but the infecting organism is still undetermined. 
Rosenow and Oftedal,® in their work on specific 
streptococcus selection, claim to have produced 
herpes and ganglionic lesions in dogs by the 
intravenous injection of growths from emulsions 
of tonsillar tissue and from the spinal fluid of 
persons with herpes, but this has not been con- 
firmed by other workers. 

It would seem likely that the infection causing 
herpes may also cause chicken-pox in the same 
individual, or in others. It is also of interest to 
note that all the cases of simultaneous infection 
have occurred in adults, and in several instances 
in quite elderly persons. 
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Editorial 


SOME THOUGHTS ABOUT HYPERPIESIA 


hs Aree pressure is dependent 
upon the vigour of the heart and the 
resistance offered by the peripheral vessels. 
Alterations in arterial tension are reflections 
of changes in the peripheral resistance and 
of the efforts of the heart to meet these. 
The diastolic tension represents approxim- 
ately the peripheral resistance; the systolic 
tension is the diastolic tension plus the car- 
diac force at systole. As the diastolic 
tension rises so must the systolic. The 
burden of the heart is increased under these 
circumstances. To these general statements 
should be added the conception that the 
total volume of the blood, its physical 
qualities, and the elasticity of the blood 
vessels are factors entering into the picture. 

Ordinarily, in health, arterial pressure is 
-maintained within definite, even if widely 
fluctuating, limits by the co-ordinated action 
of certain nerve terminals which act as 
emitting centres for stimuli. Maintenance of 
adequate arterial tension is essential to life; 
a persistently abnormal increase in tension 
is inimical to health. It has been estimated 
that more than 140,000 deaths from cardio- 
vascular disease occur annually in the 
United States’, and probably the condition 
is proportionately as prevalent in Canada. 
The subject of hyperpiesia, otherwise essen- 
tial hypertension, is therefore of great im- 
portance, and it is not surprising that it has 
attracted much attention in recent years. 
Even among the laity ‘“‘blood pressure”’ is a 
matter of interest and affords a ready topic 
of conversation at afternoon teas and at the 
bridge table. The medical man, too, has 
his interest, though, unfortunately, it is apt 
to be cooled by a sense of futility; when 
patients suffering from hyperpiesia come to 
him he feels that treatment is being insti- 
tuted at least twenty years too late. 

In regard to the general etiology of high 
blood pressure certain facts have emerged, 
based on clinical observation. Age, sex, 
race, weight, emotion, exertion, pregnancy, 





1. Faur, G.: Hypertension heart, Am. J. Med. Sc., 1928. 
175: 453. 





climate and altitude, operating singly or 
collectively, may alter the normal findings 
considerably. And we know, and perhaps 
this is the most solidly established fact, that 
high blood pressure is usually a familial 
peculiarity and is apt to occur in persons of 
an eager energetic temperament. Heredity, 
therefore, plays an important part, 

From the physiological point of view, 
elevation in blood pressure may be due to 
an increase in cardiac output, in the volume 
or viscosity of the blood, and in the resistance 
of the peripheral vessels. Several laboratory 
workers have shown, however, that the 
cardiac output is not increased in cases of 
bypertension’”,’.4, The volume of the blood? 
and its viscosity® have also been found to be 
normal. The increased peripheral resistance 
is the only factor that need be considered, 
therefore. 

It has been proved that the degree of 
blood pressure is self-regulated by a reflex 
mechanism motivated by impulses origin- 
ating in special pressure receptors two of 
which are located in the wall of the aorta 
close to the heart and one at the beginning 
of each ot the two internal carotid arteries 
(known as the carotid sinuses). Two nerves 
spring from the aortic receptors, the aortic 
nerves, which communicate with the vagi, 
and two come from the carotid sinus recep- 
tors (the carotid sinus nerves which enter 
the glossopharyngeus). If the central end 
of the aortic or carotid sinus nerves be 
faradized the heart’s action is retarded and 
the blood pressure falls. The researches of 
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Hering’, Koch’, Heymans, Bouckaert and 
Regniers’, and Izquierdo” combine to show 
that changes in blood pressure, upward as 
well as downward, in the aorta and sinus 
carotidus produce through reflexes origin- 
ating in these receptors reverse changes in 
the general blood pressure, and that this effect 
is produced mainly through alterations in the 
vagal cardioinhibitory tonus and the general 
vasoconstrictor tonus and secondarily, in the 
general vasomotor tonus and the cardio- 
acceleratory tonus. In this way the aortic 
and carotid sinus nerves maintain the blood 
pressure within fairly constant limits. More- 
over, the regulation so effected is all the more 
delicate because it is dependent on four 
units situated in different parts of the 
arterial system. When one of the units is 
activated the others react at once to main- 
tain an equilibrium. Experiments on ani- 
mals have shown that where the four 
presso-sensible nerves are eliminated their 
blood pressure is greatly elevated and their 
lives are cut short. 

It may be asked whether there is in man 
any pathological process capable of putting 
out of action all four of the presso-sensible 
nerves at the same time. It would seem 
that there is, as Koch" has noted this in 
connection with certain cases of beriberi, 
but such a condition of things is so excessively 
rare that another explanation must be found 
for persistent hyperpiesia in man. Izquierdo 
(loc. cit.) thinks it more probable that in 
man the morbid lesion must be located in 
the receptors themselves, primarily or second- 
arily altered by previous changes in the 
arterial walls where they are located. He 
points to the fact, as evidence of this, that 
experimental hypertension, due to repeated 
injections of adrenalin, eventually leads to 
cancareous infiltration and the development 
of points of lessened resistance in the aortic 
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walls. Is not this putting the cart before 
the horse? We admit that continued ele- 
vation of blood pressure will cause dilatation 
of the arteries and finally degenerative 
changes, as Oskar Klotz demonstrated ex- 
perimentally in a simple and striking way 
years ago, but how can we account for the 
development of the high blood pressure 
necessary for this in the first instance— 
betore degenerative changes (atheroma) can 
have occurred. It is not generally held at 
the present time that arteriosclerosis is the 
cause of hyperpiesia. Doubtless, if the 
vessel walls are sclerosed at the strategic 
points where the receptors lie this would 
cause destruction of the self-.egulating me- 
chanism, thus creating hypertension, or if 
hypertension were already present would 
convert it into an irreparable piocess, but 
this contingency is too remote to be accepted 
as the proper explanation. There must be a 
better one. At the moment it cannot be 
said that we are prepared to make a dog- 
matic statement on this point. Still, certain 
observations are suggestive. We refer to 
the demonstration that direct stimulation of 
the arteriolar muscle can occur without the 
intermediation of nerves. Thus histamine 
and certain bacterial toxins can cause con- 
striction of vessels that have been freed 
from any nervous connection. Recently, 
Prinzmetal and Wilson”, on the basis of 
well-conceived experiments, have come to 
the conclusion that vascular hypertonus is 
independent of the vasomotor nerves and 
that this hypertonus must be regarded as the 
result of intrinsic spasm of the blood vessels 
themselves. We should not conclude from 
this, however, that hypertonus of the arteri- 
olar muscles is the sole factor in the human 
subject in producing hyperpesia. Prinz- 
metal and Wilson’s experiments can only be 
accepted as indicating that intrinsic irit- 
ability of the arteriolar walls is also an 
element to be reckoned with. We may add 
that Gammon”, from a study of 31 patients 
with hypertension, has concluded that a 
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failure of the carotid sinus mechanism is not 
the cause of the hypertension. 
Considerable attention, too, has been 
directed to the question whether disturb- 
ances of the chemical balance of the blood 
plasma are responsible for hypertension. 
That these disturbances are related to 
nervous control is certain. Thus, Czubal- 
ski'* found that stimulation of the sympa- 
thetic nerve in the neck causes in the rabbit an 
increase in the amount of protein in the blood. 
Conversely, Scott’® found that stimulation 
of the pneumogastric nerve, or section of the 
spinal cord, which procedures lower arterial 
pressure, brings about dilution of the blood. 
Decourt’® thinks that a plethora of protein 
and lipids in the plasma is not sufficient to 
account for elevation of arterial tension, and 
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that the prime cause of this condition is not 
to be found in humoral imbalance. For 
him hypertension is only a sign or indication, 
like glycosuria, obesity, or pyrexia. Changes 
in the chemical constitution of the blood are 
as likely to be an effect as a cause of arterial 
hypertension, and, moreover, the same 
changes can be found in normal people, so 
that the majority of investigators have con- 
cluded that neither glucose, sodium chloride, 
purins, proteins, lipids, cholesterol, guanidin 
bases, nor an upset in the potassium-calcium 
ratio can be held responsible for hyper- 
tension. We need not, however, discard the 
idea that circulating substances, possibly 
histamin, epinephrin, pituitrin, thyrotoxin, 
bacterial toxins and lead, to cite some, may 
be able to excite a degree of spasm in the 
arteriolar vessels by direct action on the 
muscle fibres. Also, the presso-sensible re- 
ceptors and their efferent nerves may be 
inherently defective (possibly here we may 
invoke Gower’s conception of abiotrophy). 
In either case we have to conclude that 
whatever the prime causal factor, it, or they, 
can only act on a background of inheritance. 
A.G.N 


THE CAMPAIGN AGAINST TUBERCULOSIS IN COLLEGE STUDENTS 


O say that tuberculosis is one of the 
greatest scourges of the human race is to 
perpetrate a truism. Yet, admitting thank- 
fully the great improvement that has taken 
place in the tuberculosis situation during the 
last two or three decades, lest we lay too 
great unction to our souls, we have to con- 
fess that the truth of the statement still 
stands. Considering that tuberculosis brings 
much worry and suffering to its victims and 
their relations and entails great economic 
loss on the body politic it seems but common 
sense to employ what knowledge we possess 
(which indeed is ample for the purpose) in 
an effort to still further diminish its ravages. 
Public bodies, health departments, hospitals 
and sanatoria have for long attacked this 
problem, but it is only within the past few 
years that colleges have taken an active 
part in the campaign. 
A college education represents a con- 
siderable outlay in time, energy and money, 
and, we may add, calls for endurance. That 


it should come to a premature conclusion, 
or, if concluded, be attended by a physical 
handicap is nothing short of a calamity. 
The issues at stake are so considerable as to 
demand earnest consideration and effective 
action. Most, we think, will agree that the 
authorities of colleges and universities, as 
standing in loco parentis, have a responsi- 
bility in this matter. There is evidence to 
show that at last they are facing their 
responsibility. Most colleges in Canada 
and the United States have instituted 
physical examinations of their students, 
carried out at least once a year, and from 
this simple beginning, admittedly inadequate, 
is developing a more comprehensive program 
looking toward the maintenance of good 
health among the students. Such matters as 
well-regulated healthful living, proper and 
adequate food, rest, sleep, freedom from 
over-work and worry are receiving attention. 
To this has been added a systematic search 
for tuberculosis, with the view of early de- 
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tection, early treatment, and the prevention 
of the spread of infection to others. All 
this costs money, of course, and therefore 
the progress is not so rapid as could be 
wished. But, even in this, half a loaf is 
better than no bread, and the outlook is 
promising. In the United States, with 
almost a million college students, the move- 
ment is well under way. Student Health 
Service physicians are members of a national 
organization known as the American Student 
Health Association, and college physicians 
have been encouraged to set up definite con- 
trol programs, with uniform methods cover- 
ing special history forms, physical examin- 
ations, tuberculin testing, x-ray studies, and 
the following up of suspicious cases by lung 
specialists. Already the value of this sys- 
tematic investigation has been demonstrated. 

Tuberculosis is pre-eminently a disease of 
late adolescence and early adult life, from 
the age of fifteen years to twenty-four—the 
student age. It is difficult to say to what 
extent the disease prevails among college 
students, and whether they are more apt to 
be attacked than other similar age groups of 
the community. Complete and reliable sta- 
tistics on these points are not available, 
perhaps never will be, but we can draw some 
limited conclusions. Dr. Charles E. Shep- 
ard, Director of the Men Students’ Health 
Service, Stanford University, gives the fol- 
lowing figures.’ The incidence of tuber- 
culosis in a total of 111,076 students of 
twenty-one colleges, as reported from 1932 
to 1934, was 0.62 per cent; positive tuber- 
culin reactions were found in 31 per cent of 
38,151 students of forty-eight colleges during 
the same period. It has been found that 
the incidence of tuberculosis and of positive 
tuberculin reactors varies considerably in 
any given college from year to year, and 
that some colleges are consistently freer 
from the disease than are others. Thus the 
Iowa State College had only 12 per cent of 
reactors in almost 3,000 students tested in 
1933; Yale University had 62 per cent in 
3,000 tested in 1932. In general, the reports 
indicate that positive reactors are more 
frequent among the colleges that draw their 
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students from the more densely populated 
districts. 

A further important fact emerges out of 
this investigation. Soper and Wilson, in a 
study of 3,000 students entering Yale, note 
that the incidence of tuberculosis was higher 
in the case of those entering the medical 
school than in those preparing for professions 
other than medicine.2. Their conclusion is 
supported by the observations of others. 
Herman, Baetjer and Doull® found that 3.3 
per cent of the medical students at Johns 
Hopkins University acquired pulmonary tu- 
berculosis during their medical course. They 
also state that, over a period of eight years, 
2.3 per cent of the medical students in 
Western Reserve University acquired the 
disease. For the University of Michigan, 
for a period of thirteen years, the figure was 
1.1 per cent. Hetherington and his associ- 
ates, dealing with medical students at the 
University of Pennsylvania during three 
years, found that clinical tuberculosis de- 
velops in almost 2 per cent of medical stu- 
dents during their course; for Johns Hop- 
kins University, Western Reserve and the 
Henry Phipps Institute the proportion is 2 
per cent or more. In the last named insti- 
tution roentgenological examination of the 
medical students indicates that an additional 
3 per cent have lesions sufficiently advanced 
to involve the lung both above and below 
the clavicle. Also, on the basis of observa- 
tions covering 1930 to 1936, they found that 
there is an increase in the percentage of re- 
actors to tuberculin from 85 in students of 
the first year to 98 or more in those of the 
graduating class. This increase is most 
evident at the end of the second year. There 
was no correlation between the results of the 
tuberculin test and those of the roentgeno- 
logical examination. The third year of the 
medical course appears to be the most 
dangerous for the medical student, judging 
from the frequency of the appearance of new 
lesions (about 53 per cent of the total) and 
from the degree of- progression of the old 
lesions. These authors say further that 
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tuberculosis was more frequent and more 
severe in medical than in dental and law 
students, and it tended to be more extensive. 
The incidence of tuberculous lesions at the 
apex of the lung, as shown by x-ray films, 
was from 15 to 20 per cent in four graduating 
classes (in all 521 students). The more 
advanced infiltrations, situated both above 
and below the clavicle, and sometimes pro- 
ducing symptoms or physical signs, occurred 
in 11.5 per cent of the graduating medical 
class of 1930. The corresponding figures 
for dental and law students were 2.2 and 
2.4 per cent respectively*. 

In view of all this we should endeavour 
to lay bare the reasons why tuberculosis is 
so prevalent among college students. To 
some extent we can only speculate. We 
would expect that students representing, 
we may suppose, the wealthier, more edu- 
cated and intellectual classes of the com- 
munity would be more alive than others to 
the importance of well-ordered lives and the 
observance of established laws of health, 
and no doubt they are. Still, we know that 
many persons are curiously unobservant and 
careless when it comes to health matters. 
We have to reckon, too, with the natural 
thoughtlessness and ambition of youth and 
the exactions of curricula and the social 
whirl. In the case of medical students the 
course of study is long and arduous. They 
have to work hard, for many hours each day, 
amid unhealthy surroundings, exposed to 
many kinds of infection, and the same may 
be said of the hospital intern, who also, like 
the undergraduate student, is apt to break 
down in health. Hetherington and his 
associates could not find any evidence that 
tuberculosis occurred in foci or was trans- 
mitted by exposure within fraternity houses. 
Certain places of instruction, however, could 
be incriminated. They give the results of a 
study by Mrs. C. D. Gallager on the dust of 
classrooms, autopsy rooms, dispensaries and 
hospital wards. She did not find tubercle 
bacilli in the dust of the amphitheatre where 
many of the lectures were given, nor in the 
pathological laboratory, but did find them 
in an adjacent room used for demonstrations 
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in morbid anatomy and in one instance at 
the base of an autopsy table. It is evident 
that medical students may come in contact 
with tubercle bacilli under conditions which 
expose them to the danger of infection. 
Great care, therefore, should be taken to 
prevent the contamination of their work- 
rooms with infective material. 

It is evident that tuberculosis is more 
common among college students than has 
been suspected and that medical students 
are the greatest sufferers. Hence the im- 
perative need for an adequate diagnostic 
and preventive program. This, in addition 
to general instruction on health matters and 
the incipient manifestations of disease, should 
consist in taking a complete personal and 
family history, a careful (not perfunctory) 
physical examination, tuberculin testing, and 
x-ray examinations of the chest. The use 
of tuberculin and the x-ray will reveal many 
cases of tuberculosis in their early stages, 
before clinical manifestations have occurred, 
cases which otherwise would go unsuspected. 
To illustrate this point. Stiehm, in a study 
of 2,412 students at the University of 
Wisconsin, found that the institution of a 
definite case-finding program greatly in- 
creased. the number of cases of pulmonary 
tuberculosis discovered—430 per cent above 
the average for a previous fourteen-year 
period. Further, more than one investigator 
points to the fact that advanced tuberculosis 
of the lungs, even to the extent of cavitation, 
can exist in the absence of any clinical signs 
and symptoms, a fact that is well known to 
tuberculosis specialists but not so well 
known to the generality of the medical 
profession—one more argument in favour of 
the x-ray examination. 

At the moment the greatest impediment 
to the carrying out of a complete program 
for the detection of tuberculosis in students 
is the expense. One important item here is 
the x-ray films. The expense of these can 
be greatly lessened by the use of the fluoro- 
scopic screen. Fellows’, of the Metropolitan 
Life Insurance Company, has found this 
method quite satisfactory. A selection of 
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the students can be made by tuberculin 
testing. The positive reactors are then 
fluoroscoped, and the chests are classified as 
‘‘normal”’ and ‘‘abnormal’’, the abnormal 
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chests subsequently being filmed. Where 
tuberculosis is detected the cases, of course, 
are dealt with on their merits, and their 
subsequent history followed up. A.G.N 


LHditorial Comments 


Additional Hospitals Approved for 
Internship 


The 1936 revision of the list of hospitals ap- 
proved or recommended for internship has 
recently been issued. Since the last revision in 
1935 a number of hospitals have been added to 
the list. The Hétel-Dieu de Québec, in Quebec, 
the Jewish General Hospital, Montreal, and St. 

Joseph’s Hospital, Hamilton, have been added 
- to the ‘‘approved’’ list; the Ottawa General 
Hospital and St. Paul’s Hospital, Saskatoon, 
formerly on the ‘‘recommended’’ list, are now 
on the ‘‘approved”’ list. The ‘‘recommended”’ 
list has been augmented by the addition of the 
Montreal Children’s Hospital, the Women’s 
College Hospital, Toronto, the Holy Cross Hos- 
pital, Calgary, the Lamont Hospital, Lamont, 
Alberta, St. Joseph’s Hospital, Victoria, and 
one hospital formerly on the ‘‘approved”’ list 
but now temporarily placed upon the ‘‘recom- 
mended’’ list only because of a shortage of 
autopsies. This now provides 646 highly de- 
sirable interships located in some 41 ‘‘ap- 
proved’’ hospitals; to this should be added the 
internships in the 15 ‘‘recommended’’ hos- 
pitals, which now total 50 appointments, mak- 
ing a grand total of 56 hospitals providing 696 
interships. 

The number of autopsies held in the various 
hospitals is steadily increasing in number, and 
very few hospitals indeed will have any diffi- 
culty in meeting the decision, to take effect 
next year, requiring ‘‘approved’’ hospitals to 
have at least 15 per cent post-mortems. The 
credit for the highest incidence of post-mortems 
goes to the Children’s Memorial Hospital of 
Montreal, which reported 73 per cent, second 
place going to Christie Street Hospital, To- 
ronto, with 68 per cent, and this hospital was 
closely followed by the Jewish General Hos- 
pital, of Montreal, with 67.4 per cent. The 
effort of the Vancouver General Hospital in 
obtaining 491 autopsies, representing 53 per 
cent of the deaths, is particularly noteworthy. 
Increased staff oversight, better organization of 
duties, improved professional libraries in hos- 
pitals and increased participation by interns in 
staff conferences have been frequently ob- 
served throughout the field. Now, with prac- 
tically 100 per cent of the medical students 
taking an internship either before or after 
graduation, but before entering practice, the 


necessity of providing well-organized and bene- 
ficial internships is becoming increasing ob- 
vious. As previously noted in this Journal, 
however, the greatest difficulty now is not that 
of providing good internships but of supplying 
young men and women for these positions. For 
some years back, both in Canada and the United 
States, the number of accredited internships has 


considerably exceeded the number of young 


doctors available to fill such positions. G.H.A. 





The Late Sir Archibald Edward Garrod, 
K.C.M.G., M.D., F.RS. 


Sir Archibald Garrod, a distinguished figure 
in research and clinical medicine, passed away at 
Cambridge on March 28th, last. For us in 
Canada his personality has more than ordinary 
interest, for Garrod was the immediate succes- 
sor of Osler in the Regius professorship of 
medicine at Oxford. For the details given here 
of his life and work we are indebted to the 
sympathetic accounts given by Dr. Hugh Thurs- 
field and Professor Francis Fraser in The 
Lancet of April 4, 1936. 

Sir Archibald Garrod was the son of another 
figure distinguished in our profession, Sir 
Alfred Garrod, and was born on November 25, 
1857. He was educated at Marlborough and 
Oxford (M.A.), and in medicine at St. Bartholo- 
mew’s. In the last-mentioned institution he 
filled the usual grades but it was many years 
before he reached the highest office. The time 
intervening was well spent, however, for Garrod 
devoted himself to teaching, to chemical research, 
notably in regard to the colouring matter of the 
urine, and laid the foundation of his wide clinical 
knowledge. During this period he became at- 
tached to the staff of the Hospital for Sick 
Children, Great Ormond Street, where he re- 
mained twenty years. At this institution, too, 
he had to wait for long before becoming a physi- 
cian in charge of beds. So it was that he was 
already past middle age before his reputation 
began to be more than merely local. Gradually 
he worked into the position of a valued con- 
sultant. 

Garrod married the eldest daughter of Sir 
Thomas Smith, Bart., F.R.C.S., said to have been 
the best loved surgeon in London in his day, and 
by the time of the Great War he had a grown-up 
family and an established reputation. He was 
appointed consulting physician to the Forces in 
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Malta where he remained for the remaining 


years of the struggle. The War brought him the 
greatest sorrow of his life, for his eldest son, a 
doctor, was killed on ambulance duty, his second 
son was killed in action during the first year, 
and his youngest son, after a year or more of 
active service died at Cologne after the armistice 
from influenzal pneumonia. Depressed by these 
repeated blows, which deprived him temporarily 
of energy and resolution, Garrod returned to St. 
Bartholomew’s in 1919, where he was asked to 
take charge of the newly-formed medical unit 
there. This seemed to give him the needed relief, 
and he drew up the lines of an experiment which 
in the hands of himself and his successor proved 
entirely successful. Then came the eall to Ox- 
ford. Feeling that he could leave his work at 
Bart’s to younger men he set out on ‘‘the great 
adventure’’ with the intention of attempting to 
follow his admired and admiring friend, Osler. 
He could not, as he said, hope to emulate Osler’s 
influence, and at the same time felt that he 
should maintain his own individuality. Retiring 
in 1927, he first went to a house he had long 
possessed in Suffolk, and shortly after to Cam- 
bridge, where he passed the remaining years of 
his life under very happy auspices. 


Spectal 


THE VALUE OF AUTOPSIES 


T. H. Bett, M.B., B.Sc. (Med.) : 


Toronto Hospital for Consumptives 


Toronto 


One of the functions for which a hospital 
pathologist is specially trained is to conduct 
post-mortem examinations. In the discharge 
of this duty he has a threefold obligation:— 
(1) to assist his clinical colleagues in their 
attempts to solve and remedy the causes of 
disease; (2) to organize and carry out original 
research on problems arising out of autopsies; 
(3) to render every possible consideration to all 
those conce ned in the autopsy (the hospital, 
the relatives, the doctors, nurses, undertakers, 
etc.), so that the practice of performing autopsies 
may not lose favour. 

The subject of autopsies is a somewhat 
delicate one, due largely to the natural aversion 
which nearly everyone feels towards such 
things. To those who do not understand the 
nature of, or the motives for doing, post- 
mortem examinations, it is naturally an un- 
pleasant contemplation, especially when con- 
sidered in connection with a dead relative or 
friend. There is, therefore, in the majority of 
people a strong disinclination towards this 
phase of a pathologist’s activities, and to over- 
come it he is largely dependent upon the gener- 
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Garrod was elected F.R.S. in 1910 for his work 
in connection with urinary pigments, alcapton- 
uria, and metabolism, and was created K.C.M.G. 
in 1918. He held honorary degrees from Glas- 
gow, Aberdeen, Dublin, Malta and Padua. He 
was, perhaps, from one point of view, not a 
prolific writer. He is best known by his books, 
‘‘Inborn Errors of Metabolism’’ and ‘‘The In- 
born Factors of Disease’’, but his attainments 
are well shown by the fact that he was frequent- 
ly called upon to deliver ‘‘full-dress’ lectures. 
Thus, he was Bradshaw Lecturer at the Royal 
College of Physicians in 1900, Croonian Lecturer 
in 1908, and Harveian Orator in 1924. He was 
Lettsomian Lecturer at the Medical Society of 
London in 1912, Schorstein Lecturer at the 
London Hospital in 1920, Linacre Lecturer at 
Cambridge in 1923, and Huxley Lecturer at 
Charing Cross Hospital in 1927. These formal 
lectures covered a wide range of subjects and re- 
vealed Garrod as an accomplished clinician and 
an earnest student. Sir Archibald Garrod will 
long remain as an inspiration to his students and 
associates and to all those who appreciate good 


work well done. 
A.G.N. 


Hirticle 


ous cooperation of his clinical confréres. The 
average doctor, like the pathologist, once had 
to overcome his own aversions to the dead- 
house, and he is usually not unmindful of other 
people’s feelings in the matter. For him the 
autopsy is an experience from which he stands 
to gain; in competent hands it is a dignified and 
profitable, if sometimes disagreeable, procedure; 
he has before him the examples of great men, 
his teachers and predecessors in medicine, who 
worked patiently at ugly tasks, amid bad odours 
and unpleasant surroundings, in order to ad- 
vance our knowledge of disease. Much of our 
present-day medical knowledge has been derived 
from painstaking examinations of dead bodies; 
and there is still much to be learned from the 
same source. 

Why do we seek autopsies? The reasons in 
general are these. (1) The autopsy is a much 
more exact and thorough examination than 
could be carried out during life. (2) It teaches 
more than is to be learned from books, .and 
uncovers things that can be determined in no 
other way. (3) An active autopsy service in 
any hospital is regarded as a hallmark of the 
best traditions in medicine. 

More specific reasons follow. 

1. To establish the cause of death— 

(a) where clinical diagnosis is in doubt; 

(b) medico-legal cases— 

i. Deaths from unnatural causes (Coro- 
ner’s cases) ; 
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ii. Where there is a question of fatal 
illness having been contracted at work 
(Workmen’s Compensation cases) ; 

iii. Cases in which insurance companies 
dispute the claims of beneficiaries (life 
and accident insurance cases). 


2. As an aid to the clinician— 


(a) To prove or disprove a clinical diagnosis; 
(b) To correlate pathological findings with 
symptomatology; 
i. To explain obscure symptoms or per- 
plexing features of a case, or 
ii. To determine why an operation or 
other forms of treatment failed; 

(c) In working out the stages, phases, nature 
and causes of disease, 

i. Intheinterpretation of autopsy findings; 

(d) Almost every autopsy brings to light 
some further abnormalities than were known to 
exist during life, from which the clinician, as 
well as the pathologist, stands to broaden his 
experience ; 

(e) The autopsy affords the doctor an oppor- 
tunity of learning or re-learning anatomy as 
well as pathology; 

(f) The surgeon may take advantage of the 
occasion to rehearse or devise new or intricate 
operations. 


3. As an aid to the radiologist— 


The use of the x-ray in diagnosis was learned 
by comparing photographic shadows with actual 
autopsy findings. Invaluable as it is, the x-ray 
is, as yet, not always able to distinguish precisely 
such entities as chronic pneumonia, cancer and 
tuberculosis of the lungs. 


4. How the hospital profits from autopsies— 

(a) The American College of Surgeons Hos- 
pital Standardization Report, 1934, page 43, 
states: ‘‘The incidence of autopsies in any hos- 
pital is a good criterion of the scientific progress 
it is making.” 

(b) The Canadian and American Medical 
Associations require that a hospital have 
autopsies on at least 15 per cent of deaths before 
that hospital is listed as approved for internship. 
Hospitals with lesser standing are not recom- 
mended to the medical profession as suitable 
institutions in which to train interns. Many 
hospitals secure a much greater autopsy per- 
centage, some running as high as 80 or 90 per 
cent, and amongst this group are the leading 
hospitals of the country. In the United States 
there are 697 hospitals approved by the Amer- 
ican Medical Association for the training of 
interns ;* the average autopsy rate for this group 

*Hospitals Approved for Training interns.” By 
the Council on Medical Education and Hospitals of the 


American Medical Association, 535 North Dearborn St., 
Chicago. Revised to August 31, 1935. Price 25c. 


of hospitals as a whole is 32 per cent of deaths; 
in 85 instances the autopsy rate exceeds 50 per 
cent. 


(c) It is an evidence of good faith on, the 
part of the medical staff that they are anxious 
to have their diagnoses proved or disproved at 
autopsy. 

(d) Autopsy and laboratory research is one 
of the channels through which a hospital may 
hope to spread its good name. 


5. Benefits to the relutives— 


(a) Not infrequently an autopsy report makes 
it easier for the beneficiaries to collect insurance, 
compensation or pensions. | 

(b) The autopsy may reveal unexpected 
findings of material concern to the relatives, for 
example, hereditary taints or communicable 
disease. Members of the family should know of 
these things in order that they may protect 
themselves and their children. 

(c) It is often a great relief to the relatives 
when the autopsy is able to exclude the suspicion 
of tuberculosis or other communicable disease. 


6. Benefits to humanity— 


(a) The frontiers of medical knowledge are 
constantly being extended through the medium 
of the autopsy. From autopsy services all over 
the world there is a constant exchange of new 
information going on through the medium of 
the medical journals. 

(b) Every autopsy brings forcibly to mind 
some unsolved problem in medicine (Why did 
the patient die?) and every autopsy is, therefore, 
a renewed stimulus to the inquiring mind. At 
its best, an active autopsy service is one of the 
most dynamic influences upon which the spirit 
of research depends. For it not only raises 
problems but it provides laboratory facilities 
for threshing them out. 

(c) From autopsies we derive specimens, 
without which there could be no pathological 
museums, no clinico-pathological conferences, 
no means of demonstrating morbid anatomy or 
pathological histology. 

(d) It is not only for the benefit of those in 
actual attendance that the post-mortem exami- 
nation is carried out, but also for the benefit of 
posterity. If autopsy records are carefully 
compiled, indexed, cross-indexed and kept 
readily available, they provide a permanent 
memory which will be useful for all time. In 
many of the older hospitals the autopsy records 
are constantly being consulted by clinicians and 
pathologists alike, for statistics, for new in- 
formation beyond that which is contained in 
books, for information which is often available 
nowhere else, and which may be invaluable for 
teaching or research purposes. 


For all of these reasons autopsies are desirable 
in general hospitals, and, when possible, in 
general practice. This will, perhaps, be generally 
conceded. Sometimes, however, it may not be 
equally clear that autopsies are just as desirable 
in special hospitals, or in cases in which, after a 
prolonged period of illness, death resulted from 
what was judged all along to have been a 
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definitely diagnosed condition. But in these 
cases also- there is much that makes the autopsy 
of value. 

Take, for example, the disease tuberculosis. 
Patients may have been under observation 
clinically, in hospitals or sanatoria or at home, 
and the friends naturally, perhaps, conclude 
that everything is definitely known about these 
cases before death’ supervenes. This however 
is not always true. 

In the case of tuberculosis, as with many other 
present-day scourges, there remains a great deal 
of detail yet to be found out. <A few examples 
which might readily yield to careful autopsy 
investigation are: (1) Why do tuberculous 
lesions tend to localize in the apex of the lung? 
(2) When, if ever, does the tubercle bacillus 
disappear from a healed tuberculous lesion? 
(3) Does tuberculosis of the kidney or the in- 
testine ever heal completely? (4) Do healed 
tuberculous cavities of the lung ever become 
epithelialized? (5) Why is silicosis so often 
coupled with tuberculosis? (6) In the course 
of a lifetime the ordinary individual accumulates 
much foreign material in his lungs, simply by 
inhaling the ordinary dusts of house and street. 
What influence have these dust collections on 
pulmonary tuberculosis? (7) In a few dusty 
trades, like mining and granite-cutting, it is 
recognized that the workers are in danger of 
developing silicosis and tuberculosis. But in 
the average sanatorium there are not a few 
patients who have worked in other dusty 
occupations, and no one knows how much of 
their illness may be due to unsatisfactory work- 
ing conditions. The autopsy alone will show 
the quality, amount and effect of the dust col- 
lections in their lungs. (8) In every sanatorium 


there are a few patients, who, though manifesting _ 


signs and symptoms of pulmonary tuberculosis, 
have not tuberculosis but some other disease. 
The autopsy distinguishes and helps to define 
conditions which may be confused with tubercu- 
losis. (9) A large proportion of our adult 
population has had tuberculous infection and 
recovered from it without being ill. How many 
of our fatal cases of consumption have thus 
been infected and healed before they contracted 
their fatal re-infection? (10) How does tu- 
berculous infection spread from the lung to the 
kidney, or from the intestine to the bones and 
joints? (11) What is the concentration of 
tuberculin in the blood and tissues of persons 
dead of tuberculosis? (12) Why is hardening 
of the arteries but rarely seen in the tuberculous 
patient? 

These and many other questions remain un- 
answered. Each of the foregoing is amenable 
to autopsy investigation, and the answer to 
any one of them would constitute a valuable 
contribution to medical science. In like manner 
there are equally adequate reasons for claiming 
that autopsies are desirable and helpful in cases 
in which death has resulted from what, at present, 
are judged to be chronic or incurable conditions. 
Indeed, the foregoing reasons may serve to 


show that it is always desirable to secure a post- 
mortem examination, even in the case of pa- 
tients who have died from natural causes after 
prolonged stay in hospital. 

In order to carry out a post-mortem exami- 
nation it is necessary to obtain permission from 
the person who is legally entitled to the custody 
of the body. Except in coroners’ cases, the 
custody of the body and, therefore, the authority 
to grant permission for autopsy is usually vested 
in the next of kin. Where there are several 
surviving relatives the degree of kinship de- 
creases in the following order: surviving spouse, 
sons and daughters, parents, brothers and sisters, 
uncles and aunts, and other kinfolk in the order 
of their closeness of consanguinity. This rule is 
subject to certain exceptions, as, for instance, 
when the deceased has been legally separated 
from the surviving spouse; or, if the next of kin 
is a minor, his or her guardian is the person 
qualified to give consent; or, when the deceased 
has made a will the executor of the estate may 
have legal custody of the body (Supreme Court 
of Ontario Decision, Hunter vs. Hunter, 65 
O.L.R., p. 586).* Where there are no surviving 
kin the person assuming responsibility for the 
burial of the body has the right to say whether 
or not a post-mortem examination may be 
carried out. 

In the ordinary course of events the doctor 
in charge of the case is, of course, the proper 
person to solicit permission for an autopsy. If 
he is uncertain as to the best methods of securing 
consent, he may find some helpful suggestions 
in the following articles. 
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There is every reason, therefore, to encourage 
relatives and friends to give consent to the 
performing of an autopsy. This consent should, 
of course, be in writing. There is every reason 
also, for physicians, surgeons, and _ hospital 
executives to be desirous that autopsies be had - 
whenever possible, and there is every reason 
for hospitals to be interested to the extent of 
providing suitable and adequate facilities for 
this important work. 

To the Physician-in-Chief of this hospital, Dr. W. J. 

Dobbie, whose kindly interest in the preparation of this - 

paper has amounted, virtually, to collaboration, I grate- 
fully acknowledge my indebtedness. 


*K. G. Gray, M.B., Barrister-at-Law, Personal Com- 
munication. 
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Medical Economics 


Organized Medicine in the 
Province of Alberta 


Organized Medicine in the Province of Alberta 
may be divided into two branches. First, the 
legally constituted body, The College of Phy- 
sicians and Surgeons of Alberta, second, The 
Canadian Medical Association, Alberta Division 
(formerly the Alberta Medical Association) a 
voluntary body. These are besides various 
local societies of medical men throughout the 
Province—some incorporated under the Chari- 
ties Act, others of a purely local character, 
concerned mainly with local medical affairs and 
scientific pursuits. 

The College of Physicians and Surgeons of 
Alberta was called into being by the Medical 
Profession Act of 1906. The Act provides the 
incorporation of the College with perpetual suc- 
cession and a common seal, with power to 
acquire, hold and dispose of real estate and 
chattel property, to sue and be sued. 

The affairs of the College of Physicians and 
Surgeons are carried on by an elected Council. 
The powers of the “‘Council’”’ are duly set forth 
in the Act. The Council may make such rules 
and regulations consistent with the Act, as it 
seems fitting for the proper government of its 
members. 

Briefly these powers of the Council are: 


1. Setting of a standard of education for all 

registrants. 

2. Registration of persons who qualify. 

3. Fixing a registration fee. 

4. Determining the amount of annual dues 
to the College by By-Laws. 

. Payment to members of Council and any 
others for services rendered in connection 
with the College work. 

. The appointment of a Registrar. 

The keeping and issuing of a Register. 

. Discipline of the members of the College. 

Promotion of surgical and medical knowl- 

edge. 

. Safeguarding the interests of the public 
and medical profession. 


on 


© OOND 


Any person practising Medicine in the Prov- 
ince of Alberta must be registered with and in the 
College of Physicians and Surgeons, with the 
exception of dentists, optometrists, chiropractors 
and chiropodists, which bodies have their own 
Acts to operate under and should conform to 
that class of practice set out in their respective 
Statutes. 

The Canadian Medical Association, Alberta 
Division, formerly the Alberta Medical Asso- 
ciation, is a voluntary Society, established 
according to its constitution for the purpose of 
the advancement of medical science, the dis- 


cussion of all subjects pertaining to the pro- 
fession, and the protection of the rights and 
promotion of the efficiency of its members. As 
a voluntary Society, membership would include 
only whose who desire to become members and 
sign a membership roll or indicate their wiliing- 
ness to become members in some other way. 
The affairs of the Society are conducted by 
elected officers and committees. There is 
nothing obligatory and consequently everything 
depends upon the willingness and enthusiasm 
of the members. 


Some years ago an arrangement was entered 
into between the Council of the College of 
Physicians and Surgeons and the voluntary 
Association that the Council would assume 
control of all matters of medical policy and 
finance; the promotion of medical and surgical 
knowledge among the members, the protection 
of the rights and privileges of the profession, and 
give assistance to scientific conventions. By 
this arrangement and agreement every Regis- 
trant of the College of Physicians and Surgeons 
had all the rights and privileges of the voluntary 
Association to attend scientific conventions, 
election of officers and other matters pertaining 
to the work of the Associations. At the time 
of the Annual Convention of the Association the 
Council of the College of Physicians and 
Surgeons arranged to hold an annual meeting 
of the College, at which a report of the year's 
work would be presented and an opportunity 
afforded for any or all members to discuss any 
matters dealing with the medical profession in 
Alberta. This particular meeting could be and 
should be an occasion to present any matter 
affecting the profession, and it was so intended. 

It will be seen that as far as medical organ- 
ization in the Province is concerned there was a 
direct and intimate relationship established be- 
tween the voluntary Association and the legally 
constituted body of the profession and the 
services of the paid officials of the Council were 
at the disposal of the Association at all times. 

To those of us who have had to do with 
medical organization and the advancement of 
medical policies, the conviction has come that 
in these days of economic stress, a closer co- 
operation of the medical men is necessary. 
Individualism has always been uppermost in 
the past, and no doubt former conditions war- 
ranted such an attitude. Today society is 
demanding state-controlled services in most 
things and medicine has not escaped. ‘The laity 
has perhaps greatly erred in thinking the practice 
of medicine has been standardized; they have 
been obsessed that medical services are an in- 
herent right and should be furnished to all by 
the State and under State control. It will be 











Sept. 1936] 


MeEpDIcAL Economics 


321 








only by the united opinion of organized medicine 
that any weight can be brought to bear on our 
governments if we want to preserve a remnant 
of the Act of Medicine as well as the professional 
aspect of a personal service which means so 
much to the individual citizen. Naturally we 
must not be content to allow others to regulate 
us out of existence. Sporadic efforts on our 
part will not accomplish much. We must have 
a continuing body of informed men, who, guided 
by conviction as well as enthusiasm will be able 
to safeguard the interests of the public as well 
as promote the efficiency of its own members. 
—The Alberta Medical Bulletin, 1936, 1: 22. 





Contract Practice in Alberta 


The Council is having frequent requests as to 
its attitude on Contract Practice, and while 
many circulars have been sent to the profession 
the more recent registrants have not had all 
these. According to the Code of Ethics, 
adopted July 25th, 1922, by the College of 
Physicians and Surgeons, Article 6 on Com- 
pensation had sub-section 2, which reads as 
follows :— 

“Sec. 2. It is unprofessional for a physician 
to dispose of his services under conditions that 
make it impossible to render adequate service 
to his patient or which interfere with reasonable 
competition among the physicians of a com- 
munity. ‘To do this is detrimental to the public 
and to the individual physician, and lowers the 
dignity of the profession.” 

Since that time, the unsatisfactory features of 
contract practice have ever been before the 
Council. In February, 1924, after considerable 
discussion the Council went on record as follows: 

“That Contract Practice, as it exists today, is 
not satisfactory to the profession.”’ 

A special committee was appointed to review 
the situation in a circular letter to the pro- 
fession and ask for suggestions; which were to 
be embodied in a report to the Council for 
further action. The circular was issued as 
follows :— 


“ConTRACT PRACTICE”’ 


“Several complaints have been made to the 
Council recently that new types of contract 
are being negotiated in various parts of the 
Province contrary to the recognized principle laid 
down in the Code of Ethics. It would appear 
that while some men hold contracts which are 
apparently quite satisfactory to the holders, 
other men feel that other types of contracts 
must be equally ethical and should be per- 
mitted. The time may come and may be nearer 
at hand than many think, when all men holding 
contracts may be asked to consider seriousty 
whether in the interest of the patient and the 
profession they should not be cancelled. The 
following resolutions were unanimously passed 
at a recent meeting of the Council and ordered 
sent to the profession throughout the Province: 





‘Resolved that the Council views with appre- 
hension and disfavour any development in the 
matter of contract practice, and especially as 
the question of contracts already in existence has 
been the cause of considerable difficulty. We 
consider that any contract arrangement that in 
any way interferes with competitive practice 
should not be countenanced, and further: 

‘That the Registrar be requested to write to 
all men holding contracts including Lodge 
contracts reciting the difficulties the Council has 
had in this matter, and urging that copies of all 
contracts be sent to the Council with the hope 
that ultimately some satisfactory solution may 
be found for the trouble.’ 

“Will you therefore if you are the holder of a 
contract send to the Registrar a copy of this 
contract with any suggestions you may care to 
offer which will assist in the settlement of this 
much vexed question.” 

Very few replies or suggestions were received, 
so the Committee studying the matter reported 
to the Council as follows: 

“Your Committee would recommend that 
the members of the College give close attention 
to section 2, of Article 6, of the Code of Ethics 
‘Contract Practice’, as it is of the opinion that 
no better guide as to proper conduct in the 
matter is at present available.” 

The Council later in considering the report 
of the Committee, ‘“‘resolved that the Council 
views with apprehension and disfavour any 
development in the matter of Contract Practice, 
and especially as the question of Contracts al- 
ready in existence has been the cause of con- 
siderable difficulty. 

‘“‘We consider that any Contract arrangement 
that in any way interferes with competitive 
practice should not be countenanced.”’ 

In 1929, the Department of Health stated 
that the Municipal Contract System with 
Doctors in Saskatchewan, was proving very 
satisfactory, and thought that it might with 
advantage be introduced into Alberta. The 
Council made an investigation and they found 
that where a diplomatic doctor had a contract 
with a non-interfering rural council for rendering 
medical services to the people of the district the 
difficulties were minimized. It was found that 
in certain districts they had physicians where 
without a guaranteed income there would have 
been none. They found also that patients were 
inclined to call physicians in the early stages of 
their ailments but on the other hand it was 
found that there were a great many unnecessary 
calls at unreasonable hours; that no provision 
had been made for holidays, post-graduate 
work, attending conventions or the like. And 
that during a depression period, there was a 
tendency to call for tenders and accept the 
lowest bidder. Once a contract was transferred 
from one physician to another, the former 
physician had to sacrifice his property and 
retire. Further, it was found that the all- 


inclusive contract created a false impression in 
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the minds of the public as to the exorbitant 
revenue of the physician, who had to furnish 
drugs, dressings, and transportation out of his 
revenue. 

The Council at this time then informed the 
profession that where contracts were necessary 
or advisable it would willingly act in an advisory 
capacity to see that a proper form of contract, 
with proper conditions was offered. 

It has been found that an ever-increasing 
tendency for the amount paid the doctor under 
contract to be reduced, while the exactions from 
the doctor are increased. In one case the 
demand was made that the physician should 
pay all the expenses in connection with the trip 
where the patient was obliged to seek outside 
advice or treatment. That widows of men who 
had contributed under the contract should be 
cared for free as long as they remained in the 
district. And that in addition to the ordinary 
drugs and dressings, insulin, radium and liver 
extract should be furnished free. Some con- 
tracts have been entered into between muni- 
cipalities and doctors restricting the practice 
to the contract doctor while other men were 
practising in the district. 

This matter was brought to the attention of 
the Council, and they decided that the following 
principles should be embodied in a contract: 


‘1. Where more than one physician is avail- 
able, provision should be made to give the 
patient a choice of doctor, and the doctor a 
choice of patient. 

“2. The doctor should be paid for the services 
rendered. 

‘3. Where only one physician is available, the 
salary should be fair and reasonable, and the 
patient should pay a mileage charge for each 
visit. 

“4. Where the physician is on a salary pro- 
vision should be made for the following: a 
special allowance to cover drugs, dressings and 
transportation, and provision also made for 
holidays for the physicians, and time to attend 
the medical convention. 

“5. Indigents and those on relief should have 
a choice of doctor if such is available.” 

The members of the Council are very anxious 
to get the assistance of the profession in solving 
this most difficult question and will appreciate 
it, if every one who has a contract would send 
in to the Registrar a copy of the same, and all 
those contemplating contracts where such are 
warranted, if they also would send them in, so 
that unreasonable clauses may be eliminated.— 
Alberta Medical Bulletin, 1936, 1: 4. 
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SIR HENRY WELLCOME 


A BIOGRAPHICAL SKETCH 


Sir Henry Wellcome was born in Wisconsin, 
U.S.A., and spent his early childhood in the 
midst of the Dakota Indian tribes. He attended 
the schools of the frontier, including one which 
was held in a typical Western log school-house. 
As a youth he was in the midst of the great 
Sioux Indian War in Minnesota, when more 
than a thousand whites were massacred. He 
was made captain of the boys whose appointed 
duty was to cast riffe bullets for the defence of 
the settlement and actively assisted his uncle— 
a famous surgeon—in treating the wounded. 
Having at an early age chosen chemistry and 
pharmacy as his career, young Wellcome studied 
these and cognate subjects in Chicago and Phila- 
delphia, and shortly after taking his diploma at 
the latter city went to New York, where his 
strong bent towards literary activity was shown 
by various articles contributed to the scientific 
journals. 

Sir Henry Wellcome visited most parts of the 
North American Continent, and finally South 
America, where he studied the native cinchona 
(quinine) forests. On his return from South 
America, he contributed to scientific publications 
the result of his observations. Attracted by 
the idea of London as an ideal manufacturing 


and distributing centre for chemical industries, 
he decided to make England, the land of his 
ancestors, his future home, and, in conjunction 
with the late Mr. S. M. Burroughs, established 
the firm of Burroughs Wellcome & Company, 
now known all over the world as manufacturers 
of fine chemicals, alkaloids and pharmaceutical 
products. The business, founded in London in 
1880, has increased with extraordinary rapidity, 
and besides the extensive chief works at Dart- 
ford, Kent, now has works, offices and ware- 
houses in most of the great centres of commercial 
activity throughout the world, such as New 
York, Montreal, Sydney, Cape Town, Milan, 
Shanghai, Bombay and Buenos Aires. 

Sir Henry Wellcome became a naturalized 
British subject in 1910. From the first he had 
been greatly interested in the educational and 
social betterment of his staff and employees 
generally. As a part of the general scheme, 
many years ago, he founded a Club and Institute 
(with park and grounds for field sports and 
games) in connection with his Chief Works at 
Dartford, and very considerable sums of money 
have been expended to provide technical in- 
struction and promote mental and physical 
recreation. In 1924, the Wellcome Foundation 


was formed with Sir Henry Wellcome as Govern- 
ing-Director, to take over the business of 
Burroughs Wellcome & Co., and the various 
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scientific research institutions and museums 
founded by the Director. 

In addition to the development of applied 
science as carried on in the thoroughly equipped 
experimental laboratories at the Wellcome 
Chemical Works at home and abroad, Sir Henry 
showed his practical interest in general scientific 
research work by the establishment of a series 
of research institutions and research museums. 
The first of these was The Wellcome Physiologi- 
cal Research Laboratories, originally established 
in London in 1894 and moved subsequently to 
Brockwell Hall, Herne Hill, and finally to Langley 
Court, Beckenham, Kent. Then followed the 
Wellcome Chemical Research Laboratories, es- 
tablished in London in 1896. 

For the greater part of his life Sir Henry 
Wellcome collected relics, books and data in 
connection with the primitive customs and 
ancient methods of medical and surgical treat- 
ment, one of the results of which was that he 
organized the Historical Medical Museum which 
was opened in London in 1913 at the time of the 
International Medical Congress. This museum, 
which is the most extensive of its kind in the 
world, contains a permanent collection of 
exhibits illustrating the development of medi- 
cine, chemistry and the allied sciences from 
primeval times. It embodies an extensive 
library of rare manuscripts and printed books. 
Its purpose is educational, and it is of great 
value to students and research workers. 

Later, in 1913, Sir Henry founded in London 
the Bureau of Scientific Research to coordinate 
the work of his separate research institutions as 
well as to undertake original investigations in 
tropical medicine, hygiene, sanitation and para- 
sitology. This Bureau places its records, equip- 
ment and experience gratuitously at the disposal 
of medical men, sanitary administrators and 
others interested in tropical medicine and 
hygiene, and, to further the convenience of 
research workers, enquirers and visitors, a 
Museum of Medical Science is associated with 
it, illustrating the subjects in a graphic and 
readily accessible manner. Another research 
institution associated with the Bureau is the 
Entomological Field Laboratories, originally lo- 
cated at the Royal Horticultural Society’s 
Gardens at Wisley, Surrey, and now transferred 
to more commodious premises at Claremont, 
Esher, Surrey. 

1931 saw the foundation of The Wellcome 
Research Institution, designed to embrace the 
various research laboratories and museums, etc., 
founded by Sir Henry, to provide for their 
extensive developments and to coordinate and 
extend their activities. This new research 
building was erected on a site measuring 225 feet 
by 135 feet, at the corner of Gordon Street and 
Euston Road, London. On November 25th, 
1931, the corner stone was laid by the Rt. Hon. 
Lord Moynihan of Leeds, K.C.M.G., C.B., 
M.S., LL.D., then President of the Royal College 
of Surgeons of England. 
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Each of the Wellcome Research Laboratories 
and Museums is conducted by its own Director 
separately from the business of Burroughs 
Wellcome & Co., and although in them a large 
amount of important scientific work is carried 
out for the firm, their main activities are original 
research in pure science, the results of which are 
embodied in scientific reports and papers pre- 
sented at meetings of the learned societies or 
communicated through the ordinary channels 
of scientific publications. So far approximately 
1,000* such scientific publications and reports 
have been issued. 

Sir Henry Wellcome throughout his life was a 
keen student of archeology, and carried out 
extensive explorations in the Upper Nile regions. 
During his first expedition to the Anglo-Egyptian 
Sudan, just after Kitchener’s victorious re- 
conquest of the Nile Valley, he made some most 
interesting discoveries of neolithic remains, His 
deep interest in the almost untouched field of 
Ethiopian history in primitive times inspired 
him to undertake systematic scientific re- 
searches. He discovered several important 
ancient Ethiopian sites, and spent each subse- 
quent winter up to the outbreak of the war, 
with a highly qualified staff in excavating four 
of them. Many objects have been unearthed 
illustrating the primitive habits, customs, cults, 
industries, etc., of Ethiopian man in the stone 
ages. Large numbers of human remains have 
been found and studied anthropometrically, 
anatomically and pathologically. 

His deep interest in Africa, an interest 
especially stimulated by long intimate friendship 
with the late Sir H. M. Stanley and other 
African explorers, was evinced in a very sub- 
stantial and characteristic fashion, and amongst 
other things led to the founding of the Lady 
Stanley Maternity Hospital in 1927. With the 
sanction and cooperation of the Sudan Govern- 
ment, Sir Henry Wellcome established’ in 1900 
the Wellcome Tropical Research Laboratories 
at the Gordon Memorial College, Khartoum. 
This institution has conducted many extremely 
important and useful investigations into the 
endemic diseases of tropical Africa and their 
relation to bacteriological, entomological and 
other local conditions. An Auxiliary Floating 
Laboratory was equipped chiefly for proto- 
zoological and proto-entomological research, and 
is’ used to travel on the Sudan waterways and 
collect, study, and deal with material on the spot. 

The Wellcome Archeological Research Expe- 
dition to the Near East was the outcome of an 
expedition organized in 1932 to make a pre- 
liminary examination of Tel Duweir, Palestine. 
Sir Henry Wellcome supported the expedition 
from its inception, thus enabling researches to 
be conducted without appealing to public funds. 
It was proved that the site was that of the 
Biblical Lachish. An important discovery was 
made consisting of the eighteen Lachish Letters 
of the period of Jeremiah. They contained the 
first contemporary Hebrew records of events 
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mentioned in the Old Testament and prove that 
the western frontier forts of Judah fell before 
the Babylonian invasion in the reign of Je- 
hoiakim, 597 B.C. 


The cause of geographical science, and the 
exploration and opening up of unknown lands 
found in Sir Henry a generous supporter, and 
he was foremost in rendering practical assistance. 
Many of the great exploring expeditions of 
modern times were medically equipped and 
financially assisted by him. In connection with 
the South African War he bore the entiré cost 
of the medical and surgical equipment of the 
hospital ship Maine. Among many evidences 
of his manifold activities during the Great War 
may be mentioned the presentation to the 
British Army of a completely equipped motor 
bacteriological laboratory for use in Egypt and 
Palestine, and the placing of the scientific staffs 
and resources of his research laboratories at the 
disposal of the Government. 


In connection with the Association of Military 
Surgeons of the United States, Sir Henry 
founded an annual competition for essays on 
medico-military subjects, the successful com- 
petitors to receive gold and silver medals and 
substantial money prizes. He also founded 
History of Medicine medals and prizes at 
Edinburgh University, a gold medal for 
anthropological research awarded by the Royal 
Anthropological Institute, and a gold medal 
awarded periodically by the Royal African 
Society for distinguished services to Africa. 
In the development of missionary enterprise, 
Sir Henry took a keen and persistent interest, 
and showed his practical support by equipping 
mission stations and hospitals in various parts 
of the world. He bore the entire cost of estab- 
lishing and equipping the Medical Hospital 
Dispensary at Mengo in Uganda. In China he 
founded, a Publication Trust Fund under the 
control and direction of the Chinese Medical 
Association for the purpose of republishing in 
the Chinese language standard European and 
American medical, surgical and chemical works, 
-so as to educate Chinese medical students in 
western methods. Throughout his career he 
constantly evinced his warm interest in phil- 
anthropic schemes. 

In 1936 the President of the French Republic 
conferred upon Sir Henry the Cross of Officier of 
the Legion of Honour. In recognition of his 
outstanding services to Spanish interests, there 
was also conferred upon him the decoration of 
the ““Comendador de la Orden de la Reptblica.”’ 
He was created a knight in recognition of his 
manifold and munificent services to research in 
_ medicine and its allied sciences. Sir Henry 
Wellcome has had numerous honours conferred 
upon him including the degrees of LL.D., D.Sc., 
and Hon. F.R.C.S. Eng. In May, 1932, the 
Royal Society unanimously elected him a 
Fellow. 


Sir Henry passed peacefully away at the age 
of 82 early in the morning of Saturday, July 25. 
His life story might fittingly be called a romance 
of science and business and has in it more 
features of interest than it is possible to indicate 
in a brief sketch. 


bospital Service Department Motes 


Hospitals in Canada which are Approved 
for Internship by the Department of 
Hospital Service of the Canadian 
Medical Association 


The hospitals which are herein specified as 
‘‘approved’’ provide their interns with the 
clinical and other facilities, the organization 
and the opportunities for study and experience 
which are outlined as essential in the Basis of 
Approval for Internship of Hospitals in Canada 
prepared by the Department of Hospital Ser- 
vice of the Canadian Medical Association. 
These 41 hospitals can furnish 646 highly de- 
sirable internships. This number includes 150 
final year internships as noted on the list. 
Graduates or final year students of unapproved 
or unrecognized medical schools are not 
accepted by these hospitals. 

Because of the frequent desire of young 
eraduates in both Canada and the United 
States to take internship in the other country, 
it has been arranged that this list of acceptable 
internships and that of the Council on Medical 
Edueation and Hospitals of the American Medi- 
eal Association be reciprocally approved. 
Arrangements have been made also whereby 
credit for an internship in an approved Cana- 
dian hospital will be given by the National 
Board of Medical Examiners. 

As there are a number of good hospitals in 
Canada which ean provide their interns with 
an excellent training although, for one reason 
or another, they do not fully comply with the 
provisions of the Basis of Approval, it has been 
the desire of the Committee that certain of 
these hospitals be placed temporarily upon a 
‘‘recommended’’ list. This group of 15 hos- 
pitals with 50 internships is appended herein. 





All communications intended for the Department 
of Hospital Service of the Canadian Medical Associa- 
tion should be addressed to Dr. Harvey Agnew, 
184 College Street, Toronto. 
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Name of Hospital Location 
Victoria General Hospital....|Halifax, N.S..... 
Saint John General Hospital. .|Saint John, N.B.. 
H6pital du St. Sacrament... ./Quebec, Que..... 
Hotel Dieu de Quebec... ....|Quebec, Que... .. 


Children’s Memorial Hospital. 
H6pital Notre Dame......... Montreal, Que... 
H6pital Ste. Justine...... ..|/Montreal, Que... 
Hotel Dieu St. Joseph........ Montreal, Que. . 
RO SOR DOs i vic cece Montreal, Que... 
Jewish Gencral Hospital..... Montreal, Que.... 
Montreal General Hospital...|Montreal, Que. . 
Royal Victoria Hospital...... Montreal, Que. . 
Woman’s General Hospital. . .|Montreal, Que... 
Ottawa Civic Hospital. ...... Ottawa, Ont..... 
Ottawa General Hospital... .. Ottawa, Ont..... 
Kingston General Hospital. . .|Kingston, Ont... . 
Hospital for Sick Children... .|Toronto, Ont... 
St. Joseph’s Hospital........ Toronto, Ont... 
St. Michael’s Hospital. ...... Toronto, Ont... 
Toronto East General Hospital/Toronto, Ont... 
Toronto General Hospital. . . ./Toronto, Ont. . 
Toronto Western Hospital. .../Toronto, Ont. ... 
Hamilton General Hospital. ..|Hamilton, Ont... 
St. Joseph’s Hospital........ Hamilton, Ont... . 
St. Joseph’s Hospital......... London, Ont..... 
Victoria General Hospital. ...|London, Ont... .. 
Metropolitan General Hospital| Walkerville, Ont.. 
Hotel Dieu of St. Joseph Hosp.|Windsor, Ont.... 
Children’s Hospital.......... Winnipeg, Man... 
Winnipeg General Hospital. ../Winnipeg, Man... 
St. Boniface Hospital. ......./St. Boniface, Man. 
Regina General Hospital... .. 
St.. Paul's Hospital... ....::..0; 
Saskatoon City Hospital..... 
Edmonton General Hospital. .|Edmonton, Alta. . 
Misericordia Hospital........ Edmonton, Alta. . 
Royal Alexandra Hospital. . ..|Edmonton, Alta. . 
University of Alberta Hospital|Edmonton, Alta. . 
St. Paul's Hoepttel.......... Vancouver, B.C.. 
Vancouver General Hospital. .|Vancouver, B.C.. 
Provincial Royal Jubilee Hosp.|Victoria, B.C.... 


Montreal, Que... 


Saskatoon, Sask. . 





Bed Capacity 
(excluding bassinets) 
Number of 
Interns 


250 
370 
275 
375 
300 
671 
500 


350 - 


427 
185 
592 
751 
203 
540 
314 
400 
420 
250 
633 
145 


. -{1154 


512 
618 
160 
253 
400 
126 
109 
135 
635 
483 
370 
230 
311 
175 
175 
500 
357 
340 
1150 
390 


excluding 
residents 


oe 

on 
& 
oa 


2 
4g. +5 ug. 
12g.+2 u.g. 
15g.+17u.g 
6 g.+14u.g. 
11 g.+8u.g. 
12g.+12u.g. 
12 
48 
50+ 1 dent. 
8 
17 
9 
7g.+7u.g. 
17 
10 
28 
4gr.+2u.g 
47 
17gr.+4u.g 
22 
4g.4+2 ug. 
5 
8 jrs. 4 srs. 
3 
3 
3 g.+4 ug. 
1lg.+18u.g- 
4¢.+14u.g. 
6 g.+2u.g. 
1 g.t4 ug. 
8 
2g.+2 ug, 
2g.+2 u.g. 
10 gr.+6 
12¢.+ 5u.g. 
5 
39 
7 


Women 


interns 
accepted 


Examination 
or Appointment 


App. 


RECOMMENDED HOSPITALS 


Homeopathic Hospital. ...... Montreal, Que. . 
Montreal Children’s Hospital .}Montreal, Que.... 
Christie Street Hospital. ...../Toronto, Ont.... 


Women’s College Hospital..../Toronto, Ont..... 
Brantford General Hospital. ..|Brantford, Ont... 
Westminster Hospital. ....../London, Ont..... 
St. Catharines General Hosp...|St. Catharines, O. 
St. Joseph’s Hospital......... Port Arthur, Ont. 
MacKellar General Hospital. .|Fort William, Ont 
Guach: TRAMs si os i chs Winnipeg, Man... 
Misericordia General Hospital.|Winnipeg, Man... 
Moose Jaw General Hospital. .|Moose Jaw, Sask. 


Grey Nun’s Hospital......... Regina, Sask..... 
Holy Cress Hospital......... Calgary, Alta..... 
Lamont Hospital............ Lamont, Alta..... 
St. Joseph’s Hospital....... Victoria, B.C... . 


Revised to June, 1936. 





90 | 4 grad.+2 
65 2 

545 3 

140 10 

isl 2 

600 1 

150 2 

149 2 

203 3 weg. 
120 |2 g.+1 ug. 

225 6 

180 2 

200 |2 g.+2 u.g. 

275 j1 g.+2 u.g. 
70 1 

236 2 g. 


1 
No 
No 
10 
No 
No 
Yes 


No 
Yes 
No 


No 
No 


No 


App. 
App. 
App. 
App. 
App. 


Ex. 
App 


App. 
App. 
App. 


App. 


App 


App. 





Intern Service 


33 

> 3 

2 2 = 

g8 = § 

=o us 
April 30th 12 mos. 

Prev. fall {12-24 mos. 
June 12 mos. 
May 12-24 mos. 

Dec. 15th 12 mos. 
March 12 mos. 
.| Feb. & July | 12 mos. 
February 12 mos. 
Mar., Apr. | 12 mos. 
February 12 mos. 
Dec. 15th 12 mos. 
January 12 mos. 
February 12 mos. 
January 12 mos. 
February 12 mos. 
January 12 mos. 
.| Jan. or Feb. | 12 mos. 
.| Jan. & May | 12 mos. 
December | 12 mos. 
April Ist 12 mos. 
January 12 mos. 
December | 12 mos. 
December | 12 mos. 
.| Nov. & Jan. | 12 mos. 
Jan. 15th 12 mos. 
Dec. Ist 12 mos. 
January 12 mos. 
May 12 mos. 
January 12 mos. 
December | 12 mos. 
February 12 mos. 
Prev. fall 12 mos. 
January 12 mos. 
Dec.-Jan. 12 mos. 
.| Dec. & June |6-12mos. 
January 12 mos. 
Jan. Ist 12 mos. 
Dec. 15th 12 mos. 
December 12 mos. 
Nov. Dec. 12 mos. 
December 12 mos. 
Feb. Ist 12 mos. 
February 12 mos. 
April 12 mos. 
January 12 mos. 
January 12 mos. 
— 12 mos. 
.|Early in year} 12 mos. 
June 12 mos. 
January 12 mos. 
March Ist 12 mos. 
App.| Nov. & Jan.} 12 mos. 
App.| Feb. & Mar. | 12 mos. 
Feb. Ist 12 mos. 
.| Jan. cr Feb. | 12 mos. 
February 12 mos. 
12 mos. 


App ! Jan. or Feb. 


Internship 
Begins 


April 30 
July ist 
July Ist 
July 
July Ist 
June 15th 
June 15th 
June 
July ist 
July Ist 
July Ist 
July Ist 
August Ist 
July ist 
July Ist 
June 
July ist 
July ist 
July Ist 
July Ist 
July Ist 
July Ist 
July ist 
July Ist 
July ist 
July ist 
July Ist 
July 
June Ist 
June Ist 
June Ist 
July Ist 
July ist 
July ist 


Jan. and July 


July Ist 


May 1&July1 


July ist 
July Ist 
July Ist 
July Ist 


July Ist 
July Ist 
July Ist 
July & Sert. 
July Ist 
July Ist 
July Ist 
July Ist 
June Ist 
June Ist 
June Ist 
July Ist 
July Ist 
July Ist 
July 
July 


Further information can be obtained from Dr. G. Harvey Agnew, 184 College Street, Toronto 2. 


Salary paid 
(first year) 


oS eS ee ee SSC 


KK 
82 


Yes 
No 
Yes 
No 
No 
Yes 
No 
No 
No 
Yes 
Yes 
Yes 
Yes 


Yes 
Yes 
Yes 


Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
No 

Yes 
Yes 
Yes 
Yes 
Yes 
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Provincial Association Hotes 


Annual Meeting of the British Columbia 
Medical Association 


The Annual Dinner of the British Columbia 
Medical Association was held in the Ballroom 
of the Empress Hotel, Victoria, on June 23rd. 

Dr. S. G. Kenning, of Victoria, presided, and 
had at the head table with him various dis- 
tinguished-looking individuals, of various ages, 
and from various parts of Canada. The guest 
speaker for the evening was Major Harold 
Brown, of Vancouver and British Columbia, 
managing director of the Union Steamship 
Company. 

Some two hundred or two hundred and fifty 
medical men were there, and had a very 
pleasant dinner. Cocktails were served in the 
downstairs Lounge, evidently with a sort of 
idea of a process of exclusion, 4 la Gideon’s 
army. Those fitted by nature or by self-control 
to survive found their way upstairs. 

Major Brown’s speech was the highlight of 
the evening. It was an unusual speech for a 
medical dinner. The speaker is well known to 
all who live in British Columbia, and to many 
elsewhere, as a delightful speaker, who is never 
content with generalities or platitudes but 
thinks for himself, has thought long and deeply 
over many philosophical topics, and is always 
ready to give utterance to the faith that is in 
him. His use of English is a delight to hear. 
He knows words and knows them as friends. 
He does not abuse his friends’ confidence, nor 
tax their patience. He uses each word rightly 
and well, and has a wide acquaintance amongst 
them. So that, just as an effort of elocution, 
it was well worth while to hear. 

But there was much more to it than this. He 
sounded a deep note: he appealed to the 
thoughtful and responsible part of our makeup. 
He paid us, as medical men, the fine compli- 
ment of assuming that we have enough intel- 
ligence and honesty and good citizenship to 
lead us to respond to this appeal, for a sincere 
attitude towards conditions as they are, for an 
honest effort towards the solution of the huge 
problems that confront the world. After all, 
while his training and experience of life lead 
the doctor to shun the emotional and senti- 
mental, and to suspect the wordy efflux from 
these elements in the mind of man, still he can 
understand and respond to the appeal to his 
idealism and the deep sense of the transcen- 
dental, almost the mysticism, that perpetual 
contact with the great realities of birth, life 
and death must engender in us. And Major 
Brown sounded this note of appeal. He re- 


minded us that while we sat in ease and with 
all our esthetic appetites catered to the world 
was crashing about our ears. That our seeming 
security and peace are on this side of a curtain, 
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which may go up at any moment, and reveal 
the stark horror of chaos behind. That this 
eurtain, hitherto, has remained unlifted is due 
not to us, but to the efforts throughout the ages 
of a select few whose minds and souls have 
been in tune with the great spiritual realities 
of the universe. We have the brains, and the 
courage, and the ability, said the speaker, to 
discover and apply the solution, and check the 
disintegration that is going on. What we lack 
is spiritual leadership, and a willingness to as- 
sume that leadership when we realize that we 
should do so. We must in some way reach and 
maintain our conviction with spiritual power. 
Too long we have left this to charlatans and 
quacks and false prophets, and have followed 
those who have held up only material things 
for us to grasp. 

Major Brown’s speech was relieved again 
and again by quips and humorous sallies, which 
kept it from any appearance of mere evangel- 
ism or pietism; and we were very grateful to 
him for what was a very fine speech. 

The election of officers followed, and the 
names of those elected follow: President, Dr. G. 
F. Strong, of Vancouver; Vice-President and 
President-Elect, Dr. Gordon C. Kenning, of 
Victoria; Immediate Past-President, Dr. H. H. 
Milburn, of Vancouver; Second Vice-President, 
Dr. D. E. H. Cleveland, of Vancouver; Hon. 
Secretary-Treasurer, Dr. J. R. Naden, of Van- 
couver. 

After this, the meeting changed into the third 
Annual Meeting of the British Columbia College 
of Physicians and Surgeons. 





The Third Annual Meeting of the British 
Columbia College of Physicians 
and Surgeons 


The third Annual Meeting of the members of 
the College of Physicians and Surgeons of 
British Columbia was held in the Ballroom of 
the Empress Hotel at 10 p.m. on Tuesday, June 
23, 1936, when the President, Dr. Thos. McPher- 
son, in the chair. 

The meeting stood during the reading, by the 
Registrar, Dr. A. J. MacLachlan, of the list of 
those members of the College of Physicians and 
Surgeons who had been removed by death since 
the last meeting of the College. 

The minutes of the last meeting, held Septem- 
ber 19, 1935, were adopted as read. 

Dr. Thos. McPherson spoke briefly, referring 
to the matter of medical care of indigents, and 
introduced Dr. Colbeck, of Welland, Ont., the 
President of the Ontario Medical Association, 
who addressed the meeting, dealing with the 
question of relief in the Province of Ontario. 
Dr. Colbeck gave us the history of the negotia- 
tions, for long fruitless, between the Govern- 
ment of Ontario and the Ontario Medical Asso- 
ciation. eS 
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Both under the Henry Government and the Hep- 
burn Government, the task of administering relief and 
paying for medical attention on any sort of basis proved 
to be beyond the capacity of the governmental depart- 
ments, and Mr. Henry and Mr. Croll, the present 
Minister of Welfare, alike threw up their hands. The 
Medical Association, however, persisted, and eventually 
were given one final chance. They must, within a week, 
present a scheme that would work. With fear and 
trembling the Association assumed the responsibility, and 
within a week evolved a scheme. The money offered was 
25 cents a month per indigent head: 1.¢., $3.00 a year. 
The Ontario Medical Association conceived the idea 
of centralizing the administration of the money and 
decentralizing the control of medical bills. Ontario is 
divided into 11 districts and these into 50 counties. In 
nearly all of these there are very active district or 
county societies. The county society became the disci- 
plinary and assembling unit. A central committee of 
three was appointed to deal with the Government, hear 
appeals, and be the final arbiter of accounts if disputed. 
The idea was to pay bills out of the pool pro rata. 
Only office and house calls and maternity cases were 
paid for. A meeting was held in Toronto to settle 
details, at a cost of $2,000. The result of all these was 
a very large measure of peace and success. Out of 
35,000 accounts, only 50 were submitted to the central 
court of appeal, the local committees adjusting all others. 

Then the Ontario Medical Association made a 
further discovery. These fifty accounts were accom- 
panied by tremendous noise and protest on the part of 
those whose bills they were, who resented bitterly any 
sort of dictation. Apparently, nobody was going to 
audit their bills except over their dead bodies. Again it 
meant too much uproar and confusion. So the central 
committee ceased to function as an appeal board, and 
these accounts were turned back to the local county 
society and their decision made final. The delinquent 
doctor, the dishonest doctor, or the careless doctor, is 
henceforth judged by his peers, his immediate colleagues. 

This has worked exceedingly well. Some 400,000 
people have been cared for, and only two complaints in 
eighteen months have been made direct to the Minister 
of Health about doctors, as compared with a former 
steady stream of complaints. 

The cost of administration is an important feature 
of this scheme. In Great Britain, after 25 years of 
operation Health Insurance administration costs are 14.6 
per cent of the whole. In Ontario, 5.2 per cent pays for 
the costs of a very similar scheme, when the doctors 
themselves administer the money. 

The Government is exceedingly well pleased with 
the results, is cooperating willingly with the Ontario 
Medical Association, and it is unthinkable that any 
government would want to go back to government con- 
trol, with its added cost and worry to itself. 

This was for the indigent alone; however, wht 
about the low income groups? In Windsor were men 
who had a real vision. They started in to evolve a 
method of medical treatment for low income people, they 
started research on costs of disease by age and groups. 
They put in a card-index scheme, using the Holerith 
machines, changed it four times as experience demanded, 
and eventually produced an excellent plan, with, as a by- 
product, a great result of statistics and figures which are 
of real value. 

Mr. Wolfenden, a well-known actuary, was em- 
ployed by the Ontario Medical Association to check this, 
and reported that it was a very good, up-to-date scheme, 
with entirely new possibilities for actuarial study, which 
would provide figures and statistics which were of im- 
mense importance, but hitherto have been unobtainable, 
and advised such statistics should be procured if possible 
from ordinary pay practice. These medical men spent 
$4,000 of their own money in this study, and then pre- 
sented the scheme to the Ontario Medical Association. 

A voluntary Health Insurance scheme is now under 
way in different parts of the province. Control is by the 
local societies, discipline is in their hands; they settle 


disputes, assemble taxed bills, and send them in to the 
Central Committee, which handles the money, sends out 
cheques, ete. 


A great point in this is that it has not been: done 
merely for dollars and cents. The money available was 
small: a mere pittance for the work done. But the 
medical profession started out with the idea that, regard- 
less of the money, they would give a first-class medical 
service, well-run along high ethical lines—and talk about 
money afterward. 

What has been the result? A solidity and welding 
of the medical profession that has never before been 
attained, so that now the Ontario Medical Association 
has the backing of almost every man in the province. 
It has won the confidence of these men, and now no man 
can afford to stay out. It has won the confidence of the 
Government. It cooperates with the latter; they get 
together, and the Government accepts gladly the principle 
that the medical profession should manage its own affairs 
and dispense the money itself. Excellent medical ser- 
vice has been provided. The financial returns are 
inadequate—but there is room for improvement, and the 
Government is coming to realize the need for this—and 
has sympathy with us in this. Valuable information of 
all kinds is being obtained—information and statistics 
that will be of great value in future investigations. An 
example has been set to the medical profession all 
over Canada—and the knowledge that the Ontario 
Medical Association has painfully acquired is now avail- 
able to all. This is one of the greatest contributions to 
national unity of our profession. 

Dr. Colbeck advised us, as he closed, to exhaust 
every avenue of conciliation and cooperation before we 
gave up hope of obtaining satisfactory terms. 


Dr. McPherson thanked Dr. Colbeck on be- 
half of the College of Physicians and Surgeons 
of British Columbia for his excellent address. 

Dr. MacLachlan then read the minutes of the 
last meeting of the College, held in Vancouver, 
September 20, 1935, which were adopted as read. 

Dr. McPherson, the President, addressed the 
meeting. He said much had taken place in the 
past year, the most serious occurrence being that 
Dr. Ainley had been forced to resign as Chair- 
man of the Health Insurance Committee owing 
to ill-health. His resignation was accepted on 
the condition that he remain on the Executive of 
the Council of the College. He (Dr. McPherson) 
had been appointed to his stead as Victoria was 
considered the pivotal point, and Dr. Wallace 
Wilson was appointed Vice-Chairman. 

Dr. Wallace Wilson was called on to speak. 
He said he had very little to say, as the pro- 
fession had been advised by mail. One or two 
facts he would like to emphasize; first, to play 
a waiting game. One or two meetings have been 
held with the Commission and they wish to co- 
operate. They realize that we hold the key. 
They do not know as yet the solution of the in- 
digent problem, but the Premier has promised 
legislation, also Dr. Weir. He reminded the pro- 
fession that it need not worry if it is organized. 
The Health Insurance Committee feels that all 
members should be considered and that the con- 
sent and approval of the medical men is needed. 

Dr. R. W. Irving moved a vote of thanks to 
Dr. J. J. Gillis and Dr. W. H. Sutherland for 
the wonderful fight they had put up on behalf 
of the medical men. Seconded. Carried. 
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Dr. J. J. Gillis thanked the meeting on behalf 
of Dr. Sutherland and himself. He stressed the 
point that cohesion was everything as far as the 
medical profession was concerned. It must stand 
behind the Health Insurance Committee, as it is 
working for the best interests of the profession. 

Dr. Kenning spoke of the proposed amend- 
ments to the Act. He explained that as the 
Government had made no move to revise the 
statutes it was considered unwise to open the act 
while the Health Insurance Bill was under dis- 
cussion. He stated that the following amend- 
ments were proposed : 


1. The term of office to be for four years; 


2. To change the boundaries of Electoral 
Districts ; 

3. To allow men who had been practising in 
the Province for forty years to remain on 
the register without payment of dues; 


4. Necessary amendment if British Columbia 
Medical Association becomes a branch of 
the Canadian Medical Association ; 


5. Sanctions authorized for the incorporation 
of the British Columbia Medical <Associa- 
tion. 


Dr. Strong, in presenting his report for the 
Constitution and By-laws Committee, spoke of 
the proposed amalgamation with the Canadian 
Medical Association. He confirmed Dr. Ken- 
ning’s report that it was considered inadvisable 
to open the Medical Act or to make any changes 
at the last meeting of the Legislature. He in- 
formed the meeting of the proposed incorpora- 
tion of the British Columbia Medical Association 
under the Societies Act. 

Dr. S. C. MacEwen, speaking for the Eeo- 
nomics Committee, reported that it was just 
starting to collect data in regard to contracts 
throughout the Provinee. He asked the men of 
the profession to cooperate and send in their 
reports, as the committee was working for their 
protection—From Bull. Vancouver Med. Ass., 
July, 1936, p. 228. 


CASE-FINDING METHODS FOR DIAGNOSIS OF TUBER- 
cULOSIS.—According to J. B. Amberson, Jr., pulmonary 
tuberculosis remains the first cause of death in young 
adults. From 60 to 70 per cent of tuberculous people, 
even intelligent ones, are unaware of symptoms of serious 
disease until the pulmonary lesions are moderately or 
far advanced. Most cases will not be diagnosed early 
except by case-finding methods based on a familiarity 
with the characteristics of tuberculosis as a community 
disease as well as an individual lesion. The simplest 
and most effective method of case-finding consists of 
x-ray surveys of the chests of selected susceptible groups, 
in some instances with preliminary tuberculin testing. 
In the yield of cases from such surveys, the proportion 
found in the earliest stage is 70 per cent or more. If 
the cases found are skilfully studied and promptly and 
properly treated when necessary, the accomplishment of 
actual cure of the disease and prevention of spread of 
the infection to others exceeds that of any other known 
methods.—J. Am. M. Ass., 1936, 107. 


Medical Societies 


The Royal College of Physicians and Surgeons 
of Canada 


The regular summer meeting of Council was 
held in Victoria, B.C., on Monday, June 22, 
1936. Ten members were present and much 
important business was transacted. The session 
was a prolonged one and some of the agenda 
was passed over to be dealt with through 
reports and correspondence. 

The Committee on Examinations, Applica- 
tions and Credentials reported in detail the ar- 
rangements for the examinations this fall. 
Written examinations on all subjects in the 
Primary and Final Examinations will be held 
under the supervision of invigilators in Van- 
ecouver, Edmonton, Saskatoon, Winnipeg, To- 
ronto, Montreal and Halifax on October 1st, 2nd 
and 3rd. The Oral and Clinical Examinations 
will be held in Toronto on October 26th and 27th. 

The Annual Meeting will be held in Ottawa 
on Saturday, October 31st which will permit 
successful candidates in the Final Examination 
to appear in person to be received into Fellow- 
ship. 

It is again emphasized that graduates of 
1930 or prior thereto are exempted from the 
Primary Examination but in lieu therefor must 
pass an examination, set by clinicians, in the 
‘‘elinieal application of Anatomy and Physiol- 
ogy’’. This privilege will expire on December 
31, 1940. 

Dr. Harry Stafford Morton, B.A., M.Se. Dal- 
housie, M.R.C.S., L.R.C.P., B.A., M.D. London, 
F.R.C.S. England, was granted ad eundem 
Fellowship. 

Discussion ensued as to ways and means for 
overcoming the financial burden of travel now 
experienced by candidates, for the Primary 
Examination especially, who reside in distant 
parts of Canada. This subject was referred to 
the Finance Committee for study and report. 

The Committee on Specialists presented a pro- 
gress report from which the following is 
quoted :— 

‘‘That it should be feasible to grant a Certifi- 
eate or Diploma which would enable the public 
to determine that the person holding it was 
qualified to practise a specialty.’’ 

‘“That the certificate or diploma to have recog- 
nizable value must be granted by a national 
body of acknowledged standing in Medicine.’’ 

‘‘That the Act of Incorporation of this College 
does not provide for this body to issue certificates 
or diplomas for the various specialties without 
relating the diploma to Fellowship.”’ 

Inasmuch as on the following day the Council 
of the Canadian Medical Association was to con- 
sider a report on the same subject it was decided 
to await their decision as to the desirability of 
granting certificates or diplomas to specialists, 
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and in the meantime the Committee of this 
College should further study the subject, with 
special reference to the amendments to the Act 
of Incorporation necessary to grant such power 
to this College. 

The Committee on Publicity stressed the neces- 
sity of making more widely known the objects 
of the College and the advantages of Fellowship. 

Among the methods approved and which are 
now in effect are :— 

1. Full-page advertising announcements in 
every issue of the Canadian Medical Association 
Journal and L’Union Médicale; in two issues 
each year of every medical undergraduate jour- 
nal published in Canada, viz., MeGill, Toronto, 
Western and Manitoba. 

2. Also informative contributions once or 
twice a year to all the above journals. 

The very favourable terms offered by L’Union 
Médicale and the Canadian Medical Association 
Journal were gratefully acknowledged. 

The annual meeting will be held in Ottawa on 
Saturday, October 31st. 

The scientific programme is under construc- 
tion. Dr. Henry Christian, Hersey Professor 
of Physic in Harvard University, and Physician- 
in-Chief to the Peter Bent Brigham Hospital, 
will deliver an address on ‘‘Some changing 
views about cedema and diuresis’’. Other con- 
tributions will be announced in the notice eall- 
ing the annual meeting. 

His Excellency Lord Tweedsmuir has kindly 
consented to accept Honorary Fellowship, and 
will attend in the afternoon to receive it. He 
will also grace the Annual Dinner as guest 
speaker. 

An invitation was received from the Royal 
Australasian College of Surgeons to send a 
representative to their tenth annual meeting in 
January, 1937. 

To cap the climax of this report, it is our 
pleasant privilege to announce that His Majesty 
King Edward VIII has been graciously pleased 
to grant his patronage to this Royal College of 
Physicians and Surgeons of Canada. 

A. T. Bazin, President. 


Post-Graduate Courses 


The Montreal Medico-Chirurgical Society 


The Montreal Medico-Chirurgical Society 
will hold its Fourth Annual Clinical Conven- 
tion in conjunction with the Reunion of 
Graduates of MeGill University, on October 21 
to 24, 1936. 

Interesting and varied clinical sessions are 
being planned by the Program Committee. 
These sessions will be held in the Royal Vic- 
toria Hospital, the Montreal General Hospital, 
the Royal Victoria Montreal Maternity Hospi- 
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tal, the Children’s Memorial Hospital, and 
MeGill University, and will run continuously 
on the above dates. 


A tentative schedule follows :— 

Wednesday, October 21st—All day. Montreal 
General Hospital. 

Thursday, October 22nd—Morning. Children’s 
Memorial Hospital. 

Friday, October 23rd—All day. Royal Victoria 
Hospital. 

Saturday, October 24th—Morning. Royal Vic- 
toria Montreal Maternity Hospital. 








Queen’s University Medical Faculty 


Post-GRADUATE COURSE, 
SEPTEMBER 7TH TO 11TH, INCLUSIVE 


PROGRAM 


Monpay, SEPTEMBER 7TH 


9-1la.m. Ward Rounds—Medieal Staff. 
Precordial Pain—Diagnosis and Sig- 
nificance. 
Dr. Ford Connell. 
11-12 a.m. Carcinoma of the Colon. 
Dr. S. Houston. 
2- 3p.m. Physiology of the Thyroid Gland. 
Dr. G. 8. Melvin. 
3- 4p.m. Cervix Uteri — Traumatic Lesions 
and their Effects. 
Dr. G. W. Mylks. 
4p.m. Orthodiasecope and_ Electrocardio- 
gram demonstration. 
Dr. Ford Connell. 


TUESDAY, SEPTEMBER 8TH 


9-1la.m. Ward Rounds—Surgieal Staff. 
Duodenal Uleer Problems. 
Dr. L. J. Austin. 
11-12a.m. Enlargements of the Thyroid Gland. 
Dr. James Miller. 
2- 3p.m. In New Medical Building. 
3- 4p.m. (a) Recent Progress in Bacteriology. 
Drs. Reed and Orr. 
(b) Renal Function Tests. 
Dr. E. Boyd. 
4p.m. In Kingston General ‘Hospital X- 
Ray Department. 


Demonstrations—Pressure Box. 
Elliott Machine. 
Short Wave 
Therapy, ete. 
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WEDNESDAY, SEPTEMBER 9TH FRIDAY, SEPTEMBER 11TH 
9-11 a.m. Ward Rounds—Medical Staff. 9-1l1a.m. Medical Wards. 
Pediatrics. Common Skin Diseases and their 
Dr. R. R. MacGregor. Treatment. 
Tuberculosis of the Lung. Dr. W. T. Connell. 
Dr. B. Hopkins. 11-12 F : . . 
11-12a.m. Prostatic Problems. wie ee 
’ : . D. W. ; 
Dr. N. E. Berry. 2- 3p.m. Neurosis in General Practice (Con- 
SPECIAL LUNCHEON. tinued). 
2. 3p.m. Typhoid Fever. Dr. A. M. Doyle. 
Dr. J. Wyllie. 3- 4p.m. Diseases of the Csophagus. 
3- 4p.m. Obstetric Emergencies. Dr. F. Cays. 
Dr. P. A. McLeod. 
4p.m. Demonstration of X-Ray Films and GENERAL INFORMATION 
Diagnosis. 1. General Registration Fee, $2.00. 
Dr. W. A. Jones. 2. As far as it is possible the whole course will 
THURSDAY, SEPTEMBER 10TH take place in the Kingston General Hos- 
: pital. 
9-11 a.m. m4 eso 3. Lunch will be served on Wednesday, Sep- 
ee tember 9th, at the Hospital at the rate of 
Dr. F. Etherington. 50e 
11-12a.m. R in Bl Uri a ; 
am. Recent advances in Blood and Urine 44 dinner will be held at the Golf Club on 
Dr. W. Hay. Thursday, September 10th. Optional. 
2- 3p.m. Neurosis in General Practice. ). All meetings will be held on daylight 
Dr. A. M. Doyle. Saving time. 
3- 4p.m. Injuries of the Eye. Arrangements can be made with the local 
Dr. H. P. Folger. clubs for golf, tennis and swimming. 
4p.m. Immunology and Testing for Tuber- Any information can be obtained by writing 
culosis. to Dr. L. J. Austin, Chairman of the Committee 
Dr. W. Hay. of Arrangements, Kingston General Hospital. 


St. Michael’s Hospital Post-graduate Week 
The program for St. Michael’s Post-graduate Week, Toronto, beginning September 14th, is 





as follows.— 
Monpbay TUESDAY WEDNESDAY THURSDAY FRIDAY SATURDAY 
Sept. 14 Sept. 15 Sept. 16 Sept. 17 Srpr. 18 Sept. 19 
9.30 a.m.| Mechanism Clinical lecture | Ward rounds | Pointsin clinical] Neurological Medical aspects 
and on goitre, with and examination odds andends | of gynecology 
biochemistry cases demonstrations | of the chest Dr.V.S8.Counseller 
of cedema of selected Mayo Clinic 
Dr. H. G. Hall | Dr.H.McPhedran cases Dr. J. H. Elliott) Dr.W.B.Edmonds| (by invitation) 
10.30 a.m.| Pathological Management X-ray diagnosis Gastro-intestinal 
and clinical of —— of chest iseases 
aspect - goitre cases . Syphilis Dr.A.J.Mackenzie 
cedem Dr. C. D. Parfitt Dr. J. Daly 
Dr.A. Hinerniees Dr.D.Prendergast} Dr. J. H. Elliott (by invitation) | Dr. E. F. Brooks |Dr.H. rr 
rp FE. Broughtor, AS) A) 
11.30 a.m. | Treatment of Dr. R. T. Smylie 
cedema Dr. J. C. Lyons 
Dr.T.G.Heaton Discussion Common skin 
‘led by Headaches conditions Luncheon 
Discussion — 
led by Dr. 12.30 p.m. 
H. McPhedran| Dr.H.McPhedran Dr. J. Loudon | Dr. F. A. Ireland 
2 p.m. | Common dis- | Common diseases Wards rounds by 
eases of the | of the nose and | Ward rounds Ward rounds by 
to eye by throat by by by Staff of the 
Staff of the Staff of the Staff of the Staff of the | Gastro-intestinal 
4 p.m. Eye Dept. | E.N. & T. Dept.| Heart Unit Chest Clinic | and Neurological 


Unit 


Communications should be addressed to Dr. W. B. Edmonds, Medical Arts Building, Toronto. 
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Inter-State Post-Graduate Medical Association 
of North America 


The twenty-first International Assembly of 
the Inter-State Post-Graduate Medical Associa- 
tion of North America, under the presidency of 
Dr. David Riesman, of Philadelphia, will be 
held in the public auditorium of St. Paul, 
Minn., October 12th, 13th, 14th, 15th and 16th 
with pre-assembly clinics on Saturday, October 
10th and post-assembly clinics Saturday, Octo- 
ber 17th in the hospitals of St. Paul. 

The aim of the program committee, with Dr. 
George Crile as chairman, is to provide for the 
medical profession of North America an inten- 
sive post-graduate course covering the various 
branches of medical science. The program has 
been carefully arranged to meet the demands 
of the general practitioner as well as the 
specialist. Extreme care has been given in the 
selection of the contributors and the subjects 
of their contributions. 

In cooperation with the Minnesota State 
Medical Association, the Ramsey County Medi- 
cal Society will be host to the Assembly, and 
has arranged an excellent list of committees 
who will function throughout the Assembly. 

A most hearty invitation is extended to all 
members of the profession who are in good 
standing in their State or Provincial Societies 
to be present and enjoy the hospitality of the 
medical profession of St. Paul. A registration 
fee of $5.00 will admit each member of the 
medical profession in good standing to all the 
scientific and clinical sessions. 

A list of the distinguished teachers and 
clinicians who will take part on the program 
may be found in the advertising section. 

Special railroad rates will be in effect. 

For further information write Dr. W. B. 
Peck, Managing Director, Freeport, Illinois. 





International Medical Post-Graduate Courses 
in Berlin 

The Berliner Akademie fiir arztliche Fort- 
bildung, the successor of the Dozentenverein- 
igung fiir drztliche Fortbildung in Berlin, 
which is managed by the Chief Burgomaster of 
Berlin, is holding the following medical post- 
graduate courses in the autumn of 1936: 

1. Advanced course on throat, nose and ear 
diseases, September 28th to October 10th. Fee: 
RM 150. 

2. Recent results of research in pediatrics, 
October 19th to 24th. Fee: RM. 50. 

3. Recent results of research in the field of 
cancerous diseases, October 19th to 26th. Fee: 
RM. 60. 

4. Normal and abnormal regulation of the 
organs of the human body, with a systematic 
discussion of vitamins and hormones, October 
26th to 31st. Fee: RM. 50. 


5. Course in tuberculosis in the City of 
Berlin’s Tuberculosis Hospital ‘‘ Waldhaus 
Charlottenburg’? in Sommerfeld, November 
2nd to 7th. Fee: RM. 50. 

6. Introductory and advanced course in 
homeopathy, October 12th to November 6th. 
The course is divided into two parts; the first 
14 days serve as an introduction to the subject 
and the second 14 days as an advanced course. 
The fee for each part of the course is 40 RM., 
or 75 RM. for both parts (20 and 40 RM. for 
assistant surgeons). 

7. Special courses in all branches of medi- 
cine with practical work at the bedside and in 
the laboratory, are held every month. The fee 
is 50—80 RM. for eight periods of two hours. 
In these courses special value is attached to 
practical work ; theoretical post-graduate train- 
ing occupies a secondary position, but is of 
course not neglected. 

Courses 1 to 6 will be held in German, and 
the special courses also in foreign languages. 

For programs and further information apply 
to the Geschaftsstelle der Berliner Akademie 
fiir drztliche Fortbildung, Berlin NW _ 7, 
Robert-Koch-Platz 7 (Kaiserin Friedrich-Haus). 

Foreign doctors and German doctors resident 
abroad are granted a reduction of fare of 60 per 
cent on the German Railways Company’s lines; 
a foreign doctor can reduce the cost of his stay 
considerably by utilizing what are called ‘‘reg- 
istered marks’’. It is advisable to arrange these 
matters with the local bank before starting. 


University Wotes 
University of Manitoba 


The following changes in the teaching staff 
are announced: Professor R. G. Inkster, now 
Professor of Anatomy, has received an appoint- 
ment as University Anatomist at Trinity 
College, Dublin, and will leave Winnipeg about 
September Ist. At present he is on holiday in 
the United States. Dr. Harry D. Morse has 
been appointed Lecturer in Surgery, and Drs. 
W. Merrill Musgrove and John Brodie have 


been appointed Lecturers in Medicine. 
Ross MITCHELL 





McGill University 


Word has been received that under the pro- 
visions of the will of Mr. William Gilman 
Cheney, formerly of Montreal and latterly of 
Pasadena, Calif., the Medical Faculty of McGill 
University and affiliated institutions benefit 
very materially. $400,000 is left to McGill 
University, the revenue to be applied to the 
interests of the Medical Faculty with the sug- 
gestion that a chair or chairs will be estab- 
lished in the name of the late Mr. Cheney’s 
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father, Gilman Cheney. The Montreal General 
Hospital receives a gift of $600,000 as an en- 
dowment in the name of the late Mr. Cheney’s 
father; $100,000 goes to the Royal Victoria 
Hospital as an endowment in memory of the 
late Mr. Cheney’s mother, Mrs. Mary A. L. 
Cheney, the annual revenue to be applied as the 
management of the hospital considers best for 
the maintenance of beds or otherwise in its 
maternity department; $100,000 to the Verdun 
Protestant Hospital, formerly known as the 
Protestant Hospital for the Insane, as an en- 
dowment to be known as the Gilman Cheney 
endowment ; $50,000 to the Children’s Memorial 
Hospital, to be known as the Gilman Cheney 
Fund. 


Mr. Cheney was the only son of the late Gil- 
man Cheney and Ann Lincoln. His father was 
associated with his brother, the late B. P. 
Cheney, of Boston, as partners in the express 
business in the New England States and 
Canada, later founding the United States and 
Canada Express Company in Canada. This 
company was absorbed by the Grand Trunk 
Railway shortly after the death of Gilman 
Cheney. 

Edueated in private schools in Montreal, and 
eraduating from Hopkins Rock Point Military 
Academy, Burlington, Vt., Mr. Cheney in his 
business life had been connected with the 
Fellows Medical Company in New York and 
Montreal. He was also employed as an execu- 
tive by the Merchants Cotton Company, of 
which firm his father had been a director and a 
large shareholder. Members of the family also 
were largely interested in the Amoskeag Manu- 
fecturing Company of Manchester, N.H., which 
they helped to found. 

Mr. Cheney retired from active business life 
about thirty years ago and had since spent many 
years in world-wide travel. At the outbreak of 
the war he was in Germany. A man of literary 
and artistic tastes, he was of a modest and re- 
tiring disposition. He was a generous contribu- 
tor to all causes bearing on the welfare of his 
fellow men. 





University of Toronto 


The following appointments have been made 
in the Faculty of Medicine. W. E. Gallie, Dean 
of the Faculty of Medicine for three years, 
from July 1st; G. F. Marrian (promoted from 
associate professor) professor of biochemistry. 
Associate professors: T. F. Nicholson (pro- 
moted from assistant professor), pathological 
chemistry; D. A. Irwin, medical researech— 
Banting. Assistant professors: M. H. Brown, 
hygiene and preventive medicine; H. K. Det- 
weiler, medicine and clinical medicine; T. A. J. 
Duff, surgery (so long as he holds the position 
of surgeon-in-chief at the Toronto Western 
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Hospital); W. R. Franks, G. E. Hall, C. C. 
Lucas, medical research—Banting; A. G. Me- 
Phedran, associate (part-time) in medicine and 
clinical medicine. 





The University of Western Ontario 


At the last convocation the degree of M.D. 
was conferred on twenty-eight candidates. 

Prizes and scholarships were awarded as 
follows: The Alpha Kappa Kappa Gold Medal, 
Gordon R. Searrow; the Roche Scholarship, 
Joseph M. Janes; the Ontario Medical Associa- 
tion Scholarship, Gordon R. Searrow; the W. 
H. McGuffin Scholarship in Radiology, Henri 
J. Breault; the Class of 1917 Scholarship, G. 
Ivan Sawyer; the Khaki University and 
Y.M.C.A. Scholarship, Wilfred J. Holley; the 
J. B. Campbell Memorial Scholarship in Medi- 
cine, Herbert H. Washburn; the J. B. Campbell 
Memorial Scholarship in Physiology, A. Wilen- 
sky; the Rowntree Prizes in Medical History, 
Ist, Ralph A. Christianson; Harold O. Smith 
and 3rd, Basil L. Hession; the Ferguson 
Trophy, Joseph M. Janes. 


Special Correspondence 
The Edinburgh Letter 


(From our own correspondent) 


The University Court of Edinburgh Uni- 
versity have decided that on October Ist next, 
on the retirement of Prof: Edwin Matthews 
from the Moncrieff Arnott Chair of Clinical 
Medicine, Prof. David Murray Lyon, who has 
held the Christison Chair of Therapeutics since 
1924, will be translated to the Chair of Clinical 
Medicine. Prof. Murray Lyon was associated 
after his appointment as assistant physician in 
Edinburgh Royal Infirmary with Professor 
Meakins, now Director of Medicine in McGill 
University. The Court have also appointed 
Dr. Derrick Melville Dunlop, B.A. (Oxon.), 
M.R.C.P.E., at present assistant physician to 
the Royal Infirmary, to succeed! Prof. Murray 
Lyon in the Chair of Therapeutics. For some 
time Dr. Melville Dunlop assisted Sir Robert 
Philip in the department of Tuberculosis at 
Edinburgh, and later he was appointed Lecturer 
in Therapeutics. 

The Managers of the Western Infirmary of 
Glasgow have appointed Prof. John Shaw Dunn, 
M.A., M.D., M.Se., as pathologist to the In- 
firmary in succession to Prof. Sir Robert Muir. 
Prof. Shaw Dunn was recently appointed to 
succeed Sir Robert on his retirement from the 
Chair of Pathology at the University. 

At the recent Annual Conference of the British 
Hospitals Association held in Edinburgh Prof. 
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John Fraser dealt with the problem of reducing 
the heavy waiting lists for admission to volun- 
tary hospitals which have become a matter of 


serious concern. Professor Fraser said that 
these lists had certain advantages. They were 
of great use to teaching hospitals as without them 
clinical teaching was likely to be restricted. 
They were also of value in dealing with the 
coordinated study of disease. On the other 
hand, they implied a contravention of ethical 
‘principles. If the teaching that disease should 
be treated as soon as it was recognized were 
accepted waiting lists were essentially pre- 
judicial to health interests. There was no 
doubt that in many instances the prospects of 
successful treatment were imperilled by the 
delay which occurred. It was a disconcerting 
fact that in the past decade, while the beds 
available had increased by only 16.9 per cent, 
the waiting list figures had increased by 71.4 
per cent. He suggested as an explanation the 
increasing tendency to seek hospital treatment, 
the influence of the Insurance Act, and the 
effect of improved facilities in motor and 
mechanical transport. Another important 
factor was the pronounced increase in emergency 
work carried out in voluntary hospitals. 

The Report of the Departmental Committee 
on Scottish Health Services, to which I have 
alluded on several occasions, was published on 
1st July. The three years’ intensive investi- 
gations of the Committee have resulted in the 
production of a volume comprising some 400 
pages. The Report is a unanimous one, though 
a number of reservations are made by various 
members. The remit to the Committee was as 
follows:—‘‘To review the existing health services 
of Scotland in the light of modern conditions 
and knowledge, and to make recommendations 
on any changes in policy and organization that 
may be considered necessary for the promotion 
of efficiency and economy.” With such a 
comprehensive remit it is not surprising that 
the Committee state that they had some diffi- 
culty in knowing where to begin. Evidence 
was given by Government Departments includ- 
ing the Government Actuary’s Department, 
Local Authorities, the Scottish Committee of 
the British Medical Association, the Royal 
College of Physicians, and the Royal College of 
Surgeons of Edinburgh, and many other pro- 
fessional organizations and many representative 
bodies and individuals. In all 76 bodies repre- 
sented by 215 individuals, and in addition 22 
individual witnesses, submitted evidence. A 
leading article in the issue of the British Medical 
Journal of July 4th dealing with the Report 
states:—“It is extremely satisfactory to note 
that this Scottish Report does not differ in any 
way in the fundamental policy or essential 
principles which it advocates from the proposals 
made by the British Medical Association in its 
memorandum on a general medical service for 
the nation. This is a very welcome fact and 


should enable the British Medical Association 
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not only in Scotland, but in England and Wales 
also, to urge that action should speedily be taken 
to put the recommendations into practical 
effect.” 
R. W. Crate. 
7 Drumsheugh Gardens, 
Edinburgh. 


The London Letter 
(From our own correspondent ) 


The British Medical Association had a very 
successful Annual Meeting at Oxford and it 
was interesting to note that the discussions at 
the Annual Representative Meeting, concerned 
primarily with the domestic affairs of the medical 
practitioners of this country, spread widely 
enough to take in the question of gas warfare. 
Speaking neither as pacifists nor as politicians, 
members urged that poison gas should be pro- 
hibited in warfare, and the Council of the 
British Medical Association was empowered to 
secure the cooperation of the medical profession 
of all countries in order to attain such an end. 
Sir Farquhar Buzzard, in his presidential address 
entitled ‘““And the Future’, made interesting 
suggestions as to how the health of the popu- 
lation can be preserved. He advocates a unit 
known as a ‘‘Health Centre’ as the basis for 
the future organization of the profession, but 
what is even more important is the definite 
change in attitude during the past ten years. 
Even during this comparatively short time the 
idea of state intrusion in the organization of the 
medical services of the nation has undoubtedly 
gained ground, and instead of being greeted 
with scorn it is almost recognized as a funda- 
mental need of the future. Collective security 
for the public and for the profession was in 
effect the key-note of the President’s address, 
and there is little doubt that something along 
the lines suggested by Sir Farquhar Buzzard 
would be enthusiastically supported by the bulk 
of the younger members of the profession today. 

At the beginning of July, London celebrated 
the centenary of its University with a series of 
meetings marked by the enthusiasm of those 
who have benefited from the ‘“‘liberal course of 
education” available under the terms of the 
Charter granted by William IV. The faculty 
of medicine has always borne a great reputation, 
no doubt because of the close association be- 
tween it and the Royal Colleges together with 
the old established hospitals and their medical 
schools. It was, however, not until nearly 
twenty years after its foundation that the 
London medical degree was recognized as em- 
powering its holder to practise, and not until 
the beginning of this century that the existing 
medical schools in London were formally recog- 
nized as schools of the University. In the 
management and governing of the University 
the Faculty of Medicine has taken a preponder- 
ant share, and, actually, of the seventeen Vice- 
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Chancellors since the reconstitution in 1900, 
eight have been representatives of the Faculty 
of Medicine. The recent developments of post- 
graduate medical education, the valuable insti- 
tution of the London School of Hygiene and 
Tropical Medicine, and more recently the sug- 
gestions for a Central Institute of Forensic 
Medicine have added greatly to the reputation 
which London University already held in the 
medical world. As a centre for students, young 
and old, from all over the world, without dis- 
tinction of race, country or religion, the Medical 
Faculty of London University is unique, and 
during the centenary celebrations this Faculty 
has played an important part. 

Another centenary may be mentioned in 
association with this, namely, of the birth of 
Joseph Chamberlain. It was undoubtedly due 
to his energy and driving force when at the 
Colonial Office that the necessary steps were 
taken in establishing schools of tropical medicine 
in London and Liverpool, and in the former city 
we now have the famous London School of 
Hygiene and Tropical Medicine above men- 
tioned. 

The problems of preventive medicine are 
being kept well to the fore at the present day, 
but it is often very difficult to set down definite 
lines upon which any particular disease may be 
satisfactorily prevented. Neither the public nor 
the profession can be easily roused to enthusiasm 
for the support of general measures. Regarding 
puerperal sepsis it is becoming increasingly 
clear that there exist certain lines upon which 
prevention is a real possibility. Dr. Leonard 
Colebrook, Director of the Research Laboratory, 
Queen Charlotte’s Hospital, London, where so 
much valuable work on this subject has been 
carried out during the last few years, has recently 
issued a stirring call to action. He wants a 
national scheme for the rapid detection of 
hemolytic streptococci of the throat and nose 
of all those concerned with the care of maternity 
cases, for detecting cases of puerperal fever due 
to this organism at the earliest possible moment, 
more provision for the immediate isolation of 
such cases, and a definite policy with regard to 
instruction in the use of medicine and the most 
effective antiseptic precautions. These are all 
positive points and more likely to secure accept- 
ance than the suggestion made in other quarters 
that a better diet would prevent this serious 
cause of maternal mortality. It is difficult to 
secure a satisfactory human experiment which 
will prove that disease can be prevented by diet, 
but recently this has been done with somewhat 
striking results. At an institution in Bristol 
‘dealing with mental defectives typhoid fever 
and dysentery have been practically abolished 
by introducing into the dietary certain ‘“‘pro- 
tective foods’. More milk, liver once a week, 


fresh fruits, vegetables or salads daily, the 
addition of vitamins to the margarine, and the 
reduction in the amount of meat have been the 
changes made, and these the only changes during 


the period under observation. Indeed this 
experiment is merely another proof of the 
justification of those who claim that a large 
amount of disease in this country is, in fact, due 
to undernourishment. In this connection the 
medical practitioner cannot easily get away from 
politics. Under the new ‘Unemployment 
Assistance Regulations” there is still too little 
supplied in many instances for the adequate 
feeding of growing children. The allowance of 
three shillings a week for children under five 
years remains unchanged from the existing 
regulations (unless it is the only child, when the 
amount becomes four shillings), and since a 
pint of milk daily would itself cost one and nine- 
pence it is difficult to see how adequate pro- 
tection against disease can be afforded. It is 
impossible to escape the conclusion that, al- 
though concessions are available in certain 
areas, in the less fortunate districts children 
dependent on the scale rations alone are bound 
to be inadequately nourished. 
ALAN MONCRIEFF. 
121 Harley St., 
London, W.1. 


Topics of Current 3nterest 


Epidemiology of Drug Addiction 


In the May issue of the Bulletin of Hygiene 
Dr. E. W. Adams gives an instructive survey of 
the prevalence in the various countries of drug 
addiction and its incidence in relation to sex, 
age, and social status. In the United States 
the addicts number between 100,000 and 120,000 
according to various estimates. In Canada 
there has recently been an increasing use of 
codeine and of marihuana, or cannabis indica, 
which has been introduced from the States, so 
that Sharman’s estimate in 1929 of about 8,000 
addicts has probably been greatly exceeded. 
Apart from Mexico, where marihuana is the 
commonest form of addiction, no information is 
given concerning drug addiction in South 
America. In Great Britain only about 250 
addicts are known to exist from official records 
though allowance must be made for undetected 
cases. In France drug addiction is rare except 
among certain groups, such as artists, demi- 
mondaines, and the like. In Spain addiction is 
prevalent in certain districts, especially in 
Madrid, where illicit dealings with morphine 
and cocaine give trouble to the authorities. In 
Germany drug addiction greatly increased in 
the decade following the war, when, according 
to Wolff’s estimate in 1933, there were between 
4,000 and 6,000 addicts. Both in Switzerland 
and in Soviet Russia alcoholism is the real 
problem, and the incidence of drug addiction is 
negligible by comparison. In Egypt, thanks to 
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the energy of the Egyptian Central Narcotics 
Intelligence Bureau under the direction of 
Russell Pasha, the number of addicts has fallen 
from half a million in a total population of 14 
millions in 1930 to 18,673 in 1934. In India 
opium addiction is not so prevalent as is 
generally supposed, but cocainism and morphin- 
ism are on the increase. In China there has 
been of late an increased consumption of 
morphine, heroin, and cocaine, and there are 
597 hospitals for the treatment of drug addicts. 
As regards incidence in relation to sex, age, and 
social status, the most important data came 
from the United States. Of 1,600 addicts 
studied by experts of the United States Public 
Health Service, the ratio of males to females was 
6 to 1, and in 60 per cent of the patients addiction 
was established between the ages of 20 and 34; 
although some of the addicts were of good social 
standing and engaged in lawful occupations, 
the overwhelming majority belong to the under- 
world. In Europe Dr. Adams states that there 
is a surprising lack of systematized information 
regarding the social incidence of addiction. In 
Germany, from which the most useful informa- 
tion is obtained, the proportion of medical 
practitioners among addicts is high, and the 
drug habit among the working-class population 
has increased considerably since the war. In 
Roumania, where addiction is not common, the 
habit in most cases- had been contracted from 
incautious medical treatment for various ail- 
ments. In Great Britain cases seem to be 
proportionally more frequent in the great urban 
centres than elsewhere, and among persons 
engaged in occupations which entail much 
mental and nervous strain, as well as in those 
whose occupation gives them special facilities 
for access to drugs. In Egypt, in addition to 
the high proportion of cases between 20 and 30 
(64 per cent), before the war drug addiction in 
the form of hashish or opium smoking was 
mainly confined to the middle and lower classes, 
but during and after the war drug abuse has 
spread among the rich, where the use of mor- 
phine and heroin has replaced the smoking or 
eating of opium and hashish. In conclusion, 
Dr. Adams emphasizes the comparative youth- 
fulness of the general mass of the addict popu- 
lation in all the countries mentioned and the far 
greater prevalence of addiction among men than 
among women.—Brit. M. J., 1936, 1: 1217. 





Virus-Tumours and Tar 


Facts now coming to light concerning virus- 
tumours and. chemically induced tumours in 
mammals and birds must cause us to consider 
more and more closely whether the gap between 
two schools of thought in cancer research is not 
an entirely imaginary one. The first definite 
evidence that carcinogenic chemicals-and viruses 
might act in concert in causing tumours came 


from MelIntosh’s report? that three tar-induced 
sarcomata in fowls had proved transmissible in 
series with cell-free filtrates, the agent in the 
filtrates behaving like a virus. More recently, 
Parsons at the Royal Cancer Hospital has 
described a sarcoma accompanied by leukemia 
in a mouse treated with a soluble dibenzan- 
thracene compound; this, it is reported,? has 
been successfully filtered on four occasions. 

Now comes more startling news from Peyton 
Rous’s laboratory.* Rabbits tarred on the ear 
began to show hyperplasia and small warts in 
144-3 months. Ordinarily such warts regress 
if the tarring is stopped at this stage; to obtain 
cancers it is necessary to tar for a year or more 
and even then they will appear in only a minority 
of animals. Rous and Kidd took rabbits tarred 
for a short time and inoculated them intra- 
venously with large amounts of filtrates of the 
Shope rabbit papilloma. After a fortnight, the 
normal incubation period of this virus, the 
growths in many rabbits underwent an extra- 
ordinary change, becoming discoid and infiltza- 
tive within a few days. Biopsies showed that 
numerous discrete, highly anaplastic carcinomas 
had appeared. Some of these developed on tke 
basis of pre-existing tar warts, but others where 
none had been visible. In one instance an 
anaplastic cancer appeared within 22 days after 
the virus inoculation. The changes were pro- 
gressive and usually led to the death of tke 
rabbits within a few weeks. Rous and Kidd 
have failed to find any previous record of ful- 
minant carcinesis such as this, and nothing of 
the sort appeared in their numerous control 
animals. — 

It will be recalled that the Shope papilloma 
virus inoculated on to the skin of domestic 
rabbits produces warts which at first appear 
quite benign, but after some months may 
develop into metastasizing epitheliomata.* The 
precancerous (papillomatous) period can be 
shortened in various ways, as by bacterial in- 
fection or injection of Scharlach R., but in the 
latest experiments it appears to have been 
abolished altogether. Few would have prophe- 
sied that the papilloma virus, which induces 
cancers only after several months, would, when 
combined with an agent having an even longer 
period of induction, let loose a fulminant carci- 
noma in a few weeks. The result is especially 
suggestive, since previous attempts to obtain 
tumours quickly by combining several chemical 
carcinogenic agents have failed. An attempt to 
interpret these findings would be premature, 
but it is clear that a field cf research of enormous 
interest has been opened up.—From The Lancet, 
1936, 1: 1420. 





1. McIntTosH, J.: Brit. J. Exp. Path., 1933, 14: 422. 

2. Parsons, L. D.: Brit. Emp. Cancer Campaign, Ann. 
Rep. for 1935, p. 17. 

3. Rous, P. AND Kipp, J. G.: Science, 1936, 83: 468. 

4. Rous, P. AND BEARD, J. W.: J. Exp. Med., 1935, 62: 
523. 
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Tuberculous Meningitis in an Infant 
Vaccinated with B.C.G. 


The difficulty of assessing the value of B.C.G. 
vaccination is considerable. Adequate statistical 
data are so far lacking, and attention has there- 
fore to be paid to the results of clinical obser- 
vations. In this connection the case reported 
by Dr. G. Blechmann and Dr. R. Mély' of 
tuberculous meningitis in an infant vaccinated 
with B.C.G. is well worth recording. Briefly, 
the infant was vaccinated by the mouth during 
the first ten days of life. It was removed from 
its family for six weeks and was then brought 
back, when it was in contact with a mother on 
whom an artificial penumothorax had been 
induced about two years previously. At the 
age of four and a half months the infant de- 
veloped tuberculous meningitis and died in a 
few days. This case is of more than clinical 
interest. It does not stand alone, but is one 
of many of a similar nature that have already 
been recorded. Moreover, the discussion to 
which an account of the case gave rise before 
the Société Médicale des Hopitaux de Paris, 
representing as it did informed clinical opinion 
in the actual birthplace of B.C.G., is peculiarly 
enlightening. Among those who took pait were 
M. Jean Paraf, M. Marfan, M. Lesn4, and M. 
Marcel Lelong, and the following propositions 
were put forward. (1) The immunity conveyed 
by B.C.G. is only relative, and is often estab- 
lished very slowly. (2) Infants should be 
separated at birth from tuberculous parents and 
kept away from them as long as possible, pre- 
ferably for at least a year. This precaution is 
just as necessary with vaccinated as with un- 
vaccinated infants. (3) No single prophylactic 
measure ought to be relaxed or remitted on 
account of B.C.G. vaccination. (4) It is doubt- 
ful whether vaccination of infants who are to be 
brought up in tuberculous families is worth while 
performing. It would perhaps be better to 
reserve B.C.G. vaccination for older children 
and for adolescents who have not yet been in- 
fected with the tubercle bacillus. The increased 
resistance produced by B.C.G. may perhaps 
protect against mild and occasional infections 
when it is powerless to protect against the fre- 
quent and probably larger infections incidental 
to continuous contact with a tuberculous parent. 
It is also pointed out that patients with artificial 
pneumothorax are by no means necessarily free 
from the risk of conveying infection to other 
persons. There is no need for us to add to this 
discussion, which has brought out so clearly the 
opinion to which most experimental workers 
have come—namely, that no method of vacci- 


nation against tuberculosis is likely to do more: 


than tilt the scales in favour of the vaccinated 
subject. Whatever the ultimate value of B.C.G. 
will be found to be in practice, it is certain that 


1. Bull et Mém. Soc. Méd. des Hép, de Paris, April 
13, 1936, No. 13, p. 579. 
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reliance on its efficacy to the exclusion of general 
prophylactic measures will lead to nothing but 
disappointment.—Brit. M. J., 1936, 1: 1263. 


MedicozLegal 
XXII. 


The Legal Aspects of Post-Mortems 


That the strongest protection against lawsuit 
for performing an autopsy lies in a permit 
signed by the relatives of the deceased is em- 
phasized in a recent article in Canadian Hospital, 
contributed by Mr. E. F. Whitmore, legal 
adviser to the Saskatoon City Hospital. The 
permit should be in writing, although not neces- 
sarily so. One hospital receiving a verbal tele- 
phone consent follows the practice of having a 
second member of the staff privately listen in 
in the role of witness. 

Much has been made of the necessity of de- 
termining the next of kin in obtaining a signa- 
ture, but the writer believes that rarely is it 
necessary to exercise more than ordinary caution 
in this matter. Whoever conducts the business 
of arranging for the burial is considered to be 
the agent of the relative directly concerned. If 
the son signs rather than the widow it is obvious 
that he is acting on behalf of the widow. How- 
ever, there are technical difficulties that must not 
be overlooked. It is important, too, that ade- 
quate explanation be given, lest the relative be 
able to say later that he misunderstood the effect 
of what he was signing. A permit obtained fol- 
lowing an incomplete or inaccurate description 
of the nature of the autopsy may have some 
legal value, but it can be a source of much 
inconvenience. 

A coroner’s order given in the proper manner 
will be a complete defence. The coroner’s in- 
quest, however, is not primarily an investigation 
into the pathological cause of death, but is one 
to determine whether the deceased, or more often 
some other person, is culpable for that death; it 
is to clear up legal responsibilities, not medical 
uncertainties. The Provincial Anatomy Act also 
gives protection for the examination of a body, 
but here also the application is limited to certain 
bodies only. 

The whole question of ownership of the dead 
body is an interesting one. Strictly speaking, 
there is no property in a dead body, which 
means that a corpse has no owner. Yet a de- 
cision in 1841 established that the proper 
persons have the right to possession of the body 
for the purpose of burial. An Alberta case in 


1930 developed the legal point that the relative, 
in this ease the husband, had the right to the 
possession and control of the body until it was 
interred. An unauthorized autopsy would inter- 
fere with this right, though to a slight degree. 
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By itself, that would not support any substantial 
claim for damages, though it might justify a 
nominal award. Such award might be given 
even though the relative cannot prove any actual 
pecuniary loss. A judgment for a larger amount 
will depend in most cases upon the plaintiff’s 
ability to prove mental anguish and suffering. 
The professional man whose feelings have been 
subordinated by- years of clinical contact may not 
appreciate the plaintiff’s claim, but the judge, 
relatively but little acquainted with post- 
mortems, may prove sympathetic. 

Who is liable for an illegal examination? The 
pathologist performing the autopsy is obviously 
responsible. The hospital wherein the examina- 
tion is performed may also be liable, either be- 
cause the pathologist may be an employee of the 
hospital, thus invoking the ‘‘master and ser- 
vant’’ factor, or on the ground that the body 
had been entrusted to the hospital for temporary 
preservation, yet the latter had permitted 
strangers to have access to and to physically 
interfere with the body. G.H.A 


Abstracts from Current Literature 
Medicine 


Psychological Factors in Asthma. 
R. D., Brit. M. J., 1936, 1: 1285. 


Asthma, in the sense of the characteristic at- 
tacks, is a peculiar mode of reaction of certain 
individuals to a variety of stimuli. While these 
stimuli may be physical, the author clearly shows 
that they may also be, and often are, psychologi- 
eal. In a certain proportion of cases diag- 
nosis and treatment may both be wrong, if 
possible psychological factors are not considered. 

In proof of the above assertions, the common 
incidence of both asthma and psychoneurosis in 
the same stock is cited. Moreover, numerous 
respiratory studies have demonstrated objective- 
ly the close relationship between emotional 
stimuli and the respiratory function. Asthmatic 
attacks involve essentially a disturbance of the 
vagus-sympathetie ‘‘balance’’. It is a long- 
standing physiological observation that every 
emotion tends to be propagated like a wave of 
physiological disturbance through the vagus and 
sympathetic systems to the viscera. Given an 
existing vagus-sympathetie disturbance, clearly 
an emotional disturbance will have unusual ef- 
fects, and asthma may be one of them. 

The author shows by clinical examples that an 
idea may become the effective stimulus eliciting 
the asthmatic response, just as much as pollen 
or horsehair ; not only may emotions or ideas thus 
initiate individual attacks but they may act in 
continuing fashion to produce a state of tension, 
which every so often reaches explosion point— 
the asthmatie attack. The choice of asthma as a 


Gillespie, 


special mode of expression of mental unrest de- 
pends (1) on constitution; or (2) on accident— 
as when a patient is out of breath from exertion 
at the same time as he is undergoing consider- 
able mental stress; or (3) on pre-existing fear of 
lung disease; or, actually, (4) on pre-existing 
lung disease, as bronchitis; (5) or on a concep- 
tion of breathlessness, as when a patient in time 
of emotional stress finds himself in a closed and 
stuffy space; lastly, (6) on an imitation of 
asthmatic attacks which a patient may have wit- 
nessed. It is particularly common to be able to 
demonstrate the presence of a neurotic type of 
personality long before the appearance of 
asthmatic attacks. Often, too, it is not difficult 
to show highly satisfactory psychological reasons 
for the eventual onset of the seizures. 

As the author says, in confirming any etiologi- 
cal theory the therapeutic test is of great value. 
In certain cases of asthma the effect of suggest- 
tion is so obvious as to be conclusive evidence of 
the psychological causation of the attacks. The 
principles of psychotherapy remain the same as 
in the treatment of any psychoneurosis. An 
analysis of the situation may readily reveal the 
cause of the emotional stress, as, frequently, in 
the case of children—parental over-anxiety. As 
the author explains, anxiety is infectious, and 
the parental attitude arouses corresponding fear 
and tension in the child; the latter, given a con- 
stitutional predisposition, will respond by 
asthma as well as fear. It is very rare indeed 
that asthma is symbolically appropriate to the 
particular psychological cause. 

It is probable that the relationships which have 
been demonstrated between asthma and psycho- 
logical factors will be found to hold over a wide 
range of allied conditions, as certain cases of 
eczema, prurigo, urticaria, epilepsy, migraine. 

W. ForD CoNNELL 


A Theory Concerning the Mechanism and Sig- 
nificance of the Allergic Response. Vaughan, 
W. T., J. Lab. Clin. Med., 1936, 21: 629. 


The writer’s conception of the allergic re- 
sponse is summarized as follows. There is no 
fundamental difference between clinical allergy 
and experimental anaphylaxis. The allergic 
response is not limited to protein but may be 
made to a large variety of non-protein sub- 
stances. There is no fundamental difference be- 
tween the allergic and the so-called non-allergic 
individual. The response of the allergic person 
differs from the non-allergiec in degree but not 
in kind. Clinical allergy is much more common 
than has hitherto been suspected. Vaughan 
found 50 per cent with minor allergy in a survey 
of an entire community. All persons possess the 
potentiality of becoming allergic, the suscepti- 
bility varying only in degree. The nature of the 
allergen plays a part. Animals and man are 
sensitized with difficulty to things with which 
they frequently come in contact, but more 
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readily to things more foreign to their economy. 
‘‘Major allergics’’ are commonly: sensitive to 
common contactants. ‘‘Minor allergics’’ do not 
appear to become sensitized to frequent con- 
tactants. Inheritance probably plays a part in 
the allergic predisposition. The allergic re- 
sponse is primarily a protective phenomenon. 
All allergic manifestations are exaggerations or 
perversions of a normal physiological function, 
that of protecting the body against deleterious 
environmental factors. The clinical allergic 
response sometimes manifests itself as a purpose- 
ful reaction, purposelessly executed. When the 
noxious agent acts from within the same pro- 
tective mechanism is set in motion. However, 
in the absence of an external localizing stimulus 
the reaction may manifest itself in any or all of 
the protective tissues or fluids. Certain organs 
or tissues may be locally sensitized or more high- 
ly reactive than others. The allergic response 
may be influenced by the vagus autonomic sys- 
tem, mental or emotional factors, the endocrine 
system. The allergic reaction represents a re- 
sponse to an environmental maladjustment. So- 
ealled non-specific therapy or shock therapy, 
when efficacious, exerts its beneficial effect by 
stimulating the reactive mechanism to more ef- 
fective response. We may distinguish between 
‘‘allergy’’, an abnormal response, and ‘‘hyper- 
ergy’’, an exaggerated normal reaction, to 
environmental influences. The process of hypo- 
sensitization is in essence a process of acclima- 
tization. This principle places perennial pollen 
therapy on a rational basis. 

T. G. HEATON 


Surgery 


Treatment of Varicose Diseases of the Lower 
Limbs. Payne, R. I., Brit. M. J., 1936, 1: 877. 


Varicose diseases are common amongst all 
classes of the community. Sclerosing methods in 
treatment are simple, safe, and efficient. Their 
use can prevent the more serious complications. 
Operative treatment is still required in a small 
group of cases. Nothing is known about the 
ultimate cause of varicose disorders. A positive 
family history is present in over one-half of the 
eases. The condition tends to manifest itself in 
women at adolescence, during the early years of 
child-bearing, and at the menopause. The second 
group is the largest. Varicosities developing 
during pregnancy usually do so during the 
second or third month. Varicose disorders are 
invariably progressive. Natural cure, aside from 
that which may occasionally follow an acute 
phlebitis, never occurs. 

Primary varicosity is of three main types; 
first, the common variety affecting the whole of 
the internal saphenous vein; second, prominent 
and dilated but not tortuous veins, usually seen 
in young athletic males; and, third, intra- 
cutaneous varicules. Secondary varicose veins 


are compensatory and follow obliteration of the 
deep veins. The majority of patients with 
secondary varicose veins show some degree of 
permanent lymphatic obstruction. Gidema never 
results from uncomplicated varicose veins. 

Injection treatment aims at replacing the vari- 
cose vein by a fibrous cord. The injection fiuid 
should be free from local and general dangers 
and not produce undue pain during injection. 
The author has used quinine and urethane, 
sodium salicylate and sodium morrhuate. Leak- 
age of quinine may be followed by local necrosis. 
Injection is painless and, if properly done, ex- 
tremely efficient. Sodium salicylate is used for 
those who are sensitive to quinine. It is very 
painful to inject and not certain as to result. 
Pain during the injection of quinine is a sign 
that the fluid is extra-vascular. 

Injection should begin in the distal veins. An 
Esmarch’s bandage is applied proximal to the 
proposed site of injection with the patient stand- 
ing. The patient then lies down and the foot is 
elevated slightly. The skin is cleaned with ether. 
The needle is introduced. Blood is drawn into 
the syringe to make sure the needle is in the 
vein, the tourniquet is loosened, and the injec- 
tion given. An ideal dose will produce throm- 
bosis in 5 or 6 inches of a medium-sized vein. 
This will require 1 to 2 ¢.c. of quinine-urethane 
solution. A dressing of collodion and strapping 
should be applied after injection. The larger 
the veins, the longer the time between injections 
should be. In the average case weekly injections 
are well tolerated. In the author’s series there 
were no cases of pulmonary embolism in over 
10,000 injections. Injection is contraindicated 
in cases of renal or cardiac failure. Local skin 
disease is a temporary contraindication. Six 
months should elapse after an acute phlebitis 
before injection therapy be started. It is rarely 
advisable to inject varicose veins during preg- 
naney. Quinine should not be used in such a 
case. 

Uleeration is a mechanical complication of 
varicose circulation. A permanent cure may fol- 
low injection of the affected veins. Large ulcers 
respond to elastoplast and injection therapy. 

Small thrombotic lesions are best treated by 
applying elastoplast. The patient is allowed to 
walk. Uneventful recovery is the rule. Larger 
lesions may be stopped unless the patient is put 
to bed. Excision of the thrombosed veins at the 
end of three or four weeks lessens the morbidity 
in this type. Should the local lesion be a septic 
one the saphenous vein should be ligated at its 
junction. with the femoral. Subacute phlebitis, 


with recurrence of signs and symptoms, is best 
treated by excision. Chronic phlebitis should be 
treated by prolonged elastoplast therapy. 
Patients who have had deep thrombosis rarely, 
if ever, get an entirely normal limb. (2dema 
The limb is prone to 
During the acute stage bed rest for 


after effort is the rule. 
infection. 
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six weeks is indicated. Return to activity should 
be gradual. Severe degrees of edema may be 
controlled by elastoplast, the milder by some 
type of stocking. As a general rule injection 
treatment is contraindicated in cases of deep 
thrombosis. If there is any more than a mild 
degree of edema a very sharp reaction may 
follow injection. Slight cedema and large veins 
are present in those who respond best to injec- 
tion. (£dema indicates the need for external 
support. Massage and sinusoidal baths are addi- 
tional methods of treatment. Radiant heat 
should be avoided. Operation may be simpler 

and quicker where huge veins are present. 
Injection does not prevent the developing of 
new varicosities. A bad family history should 
lead one to make a guarded prognosis, as would 
a history of rapid development of the lesion. 
Age at onset does not seem to be a factor. The 
age at which treatment is started is significant. 
Future pregnancies may affect the lesion. In 
general varicose veins do not progress markedly 
after the menopause. The most important single 
factor in prognosis is the degree of obliteration 
obtained. All varicose veins should be removed 
three months after the completion of injections. 
STUART GORDON 


Treatment of Familial Acholuric Jaundice. 
Cower, S. O., Brit. M. J., 1936, 1: 690. 


Splenectomy results in complete and lasting 
freedom from symptoms. Jaundice disappears 
almost at once after operation. Anemia im- 
proves rapidly. Pre-operative transfusion is 
seldom needed. Operative mortality is small; 
operative morbidity is negligible. The adminis- 
tration of iron, liver, x-ray, or radium has little 
or no effect on acholurie jaundice. 

The untreated disease is often compatible with 
a long and useful life. Occasional cases show 
severe, sometimes fatal, hemolytic crises. Varia- 
tions in severity are familial rather than in- 
dividual. Indications for splenectomy are symp- 
toms which interfere with economic and social 
activities, and a family history of hemolytic 
crises. 

Many cases have associated pigment gall- 
stones. These are not due to primary disease of 
the gall bladder. They should be treated by 
digital crushing or by cholecystotomy. Chole- 
cystectomy should be done only when evidence 
of cholecystitis are present. 

STUART GORDON 


Obstetrics and Gynecology 


The Immediate and Remote Effect of Ab- 
dominal Cesarean Section. Montgomery, T. 
L., Am. J. Obst. & Gyn., 1936, 31: 968. 


A review of all the Cesarean sections per- 
formed in a ward series of ten years’ extent was 
undertaken to determine the end-results as well 
as the immediate mortality and morbidity. Two 





hundred and twenty-nine abdominal sections 
were performed in a charity series of 13,733 de- 
liveries (1.6 per cent). There were 14 deaths, a 
mortality rate of 6.1 per cent. Septic infection 
accounted for 5, shock and hemorrhage in far- 
advanced placenta previa for 4; but, actually, 
in 42 per cent of the deaths placenta previa and 
premature separation were etiological factors. 
There was a constant decrease in the mortality 
rate for each two years, from 10.6 to 1.7 per 
cent—due to better organization, more efficient 
antenatal study of the disproportion cases, fewer 
admissions of unregistered and exsanguinated 
placenta previa patients, and better preparation 
of the latter for operation by transfusion. 
The morbidity, based on a classification of 
temperature reaching 100.4° on any two days of 
the puerperium, not including the first 24 hours 
after delivery, showed a rate of 64.6 per cent 
(148 out of 229). The most frequent causes 
assigned for the morbidity were reaction from 
operation (true cause not detected) 16.6 per 
cent; infection of the abdominal incision, 13.8 
per cent; local uterine inflammation, 9 per cent; 
pneumonia, 3 per cent; bronchitis, 3 per cent. 
One hundred and eighty classical operations 
and 52 low sections were done, with a respective 
mortality rate of 5.5 per cent and 3.1 per cent, 
and a morbidity rate of 65 and 68 per cent. 
Operations for disproportion, performed either 
electively or within the first twelve hours showed 
much better results than when undertaken later. 
Local anesthesia gave better results than ether 
anesthesia. Rupture of the uterus occurred in 
three patients in subsequent labours. All had 
had classical uterine incisions. There is no 
accurate criterion of the condition of the uterine 
scar in subsequent pregnancy. Possibly the 
position of the placenta and the erosive action 
of the chorionic villi when the organ is im- 
planted beneath the old incision are more im- 
portant etiological factors even than infection of 
the uterine sear. Peritoneal adhesions, fixation 
of the uterus to the abdominal incision, hernia, 
and vesical symptoms were frequently met with 
in subsequent examinations. The writer con- 
cludes that Cesarean section, necessary as it 
sometimes proves, is nevertheless an unsatisfac- 
tory resource in the impossible obstetric situa- 


tion. 
Ross MITCHELL 


The Relation of Retinal Changes to the Severi- 
ty of the Acute Toxic Hypertensive Syn- 
drome of Pregnancy. Mussey, R. D., Am. J. 
Obst. & Gyn., 1936, 31: 938. 


Ophthalmoscopic examination was made of the 
retinas of 108 patients who had acute toxic vascu- 
lar (hypertensive) syndrome of pregnancy. In 


72 per cent of cases in which the systolic blood 
pressure was 140 mm. of mercury or more, posi- 
tive evidence was found of more or less change 
in the retinal arterioles or in the retina proper. 
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As a rule, changes in the retina, which at first 
consisted of spastic narrowing of the retinal 
arterioles, revealed a definite increase in degree 
and severity with the increase in the height of the 
systolic blood pressure and the duration of the 
toxemia. Information obtained by retinal ex- 
amination of patients who have acute hyperten- 
sive toxemia of pregnancy is a distinct aid to 
the obstetrician in determining if, and when, 
pregnancy should be terminated. It seems evi- 
dent that when the spastic condition of the 
retinal arterioles is maintained, the first appear- 
ance of cotton-wool exudates and hemorrhages 
in the retina indicates the danger of permanent 
systemic arteriolar injury; in the presence of 
such retinal changes pregnancy should be 
terminated promptly. 

Ross MITCHELL 


Urology 


Renal Ptosis. Woodruff, S. and Scherer, R. G., 
J. Urol., 1936, 35: 125. 


Renal ptosis has been a clinical entity for 
centuries. Messue refers to it. It was not until 
the nineteenth century that operative inter- 
ference really reached an era of popularity, and, 
needless to say, nephropexy was performed in- 
judiciously in many eases. The result was that 
the operation received severe criticism, particu- 
larly from G.énard, and ended in complete and 
terrible disrepute. The frequency of renal 
ptosis, however, stimulated a more clear and con- 
servative consideration, and when the proper in- 
dications had been sought out and the operation 
placed on a firmer basis it became a most satis- 
factory procedure. 

The authors emphasize the necessity of retro- 
gerade filling of the renal pelves with pyelo- 
graphic media, in order to study the case in 
question more thoroughly and ascertain the 
proper indications for this undertaking. They 
point out that excretory pyelography is often 
misleading, except in very marked degrees of 
hydronephrosis. 

The predominating symptom was pain in the 
back, associated with gastro-intestinal upsets. 
Urinary symptoms occurred in about one-half 
the patients, and pus in the urine was found in 
nearly three-quarters of the cases reported. 
General visceroptosis did not appear to have any 
direct relation either to the symptoms or to the 
results of nephropexy. 


All the cases reported had received medical 
treatment without relief of symptoms, and some 
for a long period of time without recognition of 
the underlying pathology. A series of 65 cases 
was reported, and of these 93 per cent were 
traced and found to have complete relief after 
nephropexy ; 3.3 per cent had definite help, and 
1.7 per cent completely failed. 


V. J. BERRY 





Pathology of Prostatic Hypertrophy. Hirsch, 
E. W., J. Urol., 1936, 52: 227. 


Pathologists are as much concerned today as 
ever in trying to ascertain whether a pathological 
enlargement of the prostate is due to an inflam- 
matory process, a tumour, or is merely the result 
of a compensatory proliferation. The author, 
dubious about the hypertrophic process, regards 
the term prostatic hypertrophy with considerable 
skepticism as to its frequent clinical application. 
The view that it is a neoplastic growth includes 
considerable differences of opinion concerning 
the nature of the growth. One group holds the 
hyperplasia begins in the epithelial rests located 
within the prostatic urethra or in the so-called 
accessory prostatic glands; the second school re- 
gards the growth as being due to a proliferation 
of immature fibromyomatous spindle cells in the 
stroma of the tissue surrounding the prostatic 
urethra. After the glandular element is sur- 
rounded, the epithelium proliferates, and by 
continued growth within this fibromyomatous 
tissue the spheroid develops, which usually is a 
macroscopic pathogen of prostatic hyperplasia. 

The author disagrees with the term, ‘‘ primary 
tumour process’’, but rather regards the condi- 
tion as a degenerative process, primarily within 
and around the gland, which stimulates glandu- 
lar hyperplasia. Hypertrophy of muscle and 
growth of fibroblastic tissue results until a small 
or moderately large group of lobules is isolated 
from the parent gland, the origin of this tissue 
being largely from a type of basement membrane 
which separates the prostatic glands and under- 
lying muscle. He also recognizes two types of 
spheroids, the glandular and the glandless, but 
offers the conjecture the latter may be the end- 
result of the former. The compensatory theory 
and endocrine shortage theory remain in the ex- 
perimental phase. 

V. J. BERRY 


Primary Tuberculosis of the Penis. Lazarus, 
J. A. and Rosenthal, A., J. Urol., 1936, 35: 
361. 


Primary tuberculosis constitutes the rarest 
type of chronic ulceration on the penis, particu- 
larly in adults. It is usually mistaken for 
chancroid, chanere, or granuloma inguinale, and 
the diagnosis is made late in the course of the 
disease. The first lesion appears as a small pain- 
ful papule on the glans, resembling the papular 
stage of chanecre. As it grows, the reddish 
colour, superficial ulceration, and deep indura- 
tion make the diagnosis puzzling. However, 
certain characteristics peculiar to this lesion are 
a bluish-grey border, showing a tendency to be- 
come undermined, and a central ulceration 
covered with a dirty, yellowish, odourless slough. 
In the later stages areas of cheesy necrosis may 
be seen near the indurated margin, and nodules 
in the region of the base of the ulcer. The 
chronicity and resistance to all types of treat- 
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ment are among the chief characteristics. In- 
guinal adenopathy is generally present, but may 
be only a manifestation of secondary infection. 
Urinary disturbances occur only when the 
urethra is involved. 

Heliotherapy has been the outstanding feature 
in the treatment in reported cases, associated 
with the usual hygienic regimen reserved for 
generalized tuberculosis. Curettage and excision 
of affected tissue have fair results. When the 
glans and urethra are involved extensive ampu- 
tation only will effect a cure. The prognosis in 
adults is good, but in children after circumcision 


is extremely poor. The authors report one case. 
V. J. BERRY 


Ophthalmology 


Syndrome of Nasal Nerve from Bacillary 
Toxemia. Charlin, C., Ann. d’Ocul., 1936, 
172: 25. 


We know well the tuberculous toxemia with 
loss of weight, asthenia, loss of colour, and some- 
times vesperal temperature, which occurs with- 
out definite clinical pulmonary lesions. Radio- 
scopy or, better still, radiography, in these cases 
shows thoracic-pulmonary shadows especially in 
the hilum. These cases are generally found 
among young adults, usually females. 

' In many cases with rest and tuberculin 
therapy we obtain remarkable cures. The 
author has often been consulted for blepharitis, 
blepharo-keratitis, and in adults particularly for 
iritis and ecyclitis. He has also observed two 
cases of syndrome of the nasal nerve in patients 
who, to his great surprise, gave a positive re- 
action to the Mantoux test. Nasal neuritis gives 
a syndrome characterized by (a) ocular symp- 
toms of the anterior pole (ulcerative keratitis, 
iritis); (b) symptoms of acute rhinitis; (c) 
ocular neuralgia orbital, nasal or frontal, due to 
neuritis. Details of the two cases mentioned 
above are given, and Charlin’s conclusion is that 
bacillary infection of nasal origin should also 
be considered in all ocular affections of obscure 
etiology. We should also remember that this 
infection may exist without apparent sign, par- 
ticularly in adults, and, notably, in the female 


sex at the approach of the menopause. 
S. HanrorD McKEE 


On the Changes in the Organ of Sight from the 
Effect of Ultra-Short Wave X-Ray. Plitas, 
P.S., Ann. d’Ocul., 1936, 173: 110. 


The influence of the new form of radial energy 
on human and animal organisms is one of the 
most interesting chapters of biology and con- 
temporary medicine. Plitas draws the following 
conclusions: (1) X-ray of ultra-short wave may 
in eases where strong doses are given have a 
destructive influence on the visual organ. (2) 
The most marked changes are found in the 
retina and optic nerve. (3) The changes in the 
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retina are found chiefly in the layer of the 
ganglion cells, as disappearance of the cell sub- 
stance, vacuolization of the protoplasm, and 
shrinking of the nucleus. When in the optic 
nerve, the first degenerative changes were ob- 
served under the form of the phenomenon called 
‘*status lacunaris’’. (4) The physiological and 
histopathological modifications of the eye under 
the action of the short-wave x-ray recall the 
changes shown by us in eases of general over- 


heating of the organism. 
S. HANFORD McKEE 


Retinal Angioscopy: Modern Clinical Ideas. 
Lenee, L., Ann. d’Ocul., 1936, 172: 197. 


It is many years since Haab explained the 
causes which rendered the retinal pulse imper- 
ceptible in most cases. He emphasized the smail 
calibre of the retinal arteries, which permitted 
only the passage of such a small stream of blood 
that the heart beat (pulse) could not be seen; 
he added that the intra-ocular pressure which 
the retinal vessels had to withstand is sufficient 
to prevent pulse beats. It is evident that this 
does not now coincide with our ideas about the 
retinal arterial pulse. We may observe it at the 
prodromal period of glaucoma, or bring it about 
artificially by digital pressure on the globe, that 
is,*in all circumstances where intra-ocular 
pressure is increased. 

It is certain that former writers believed that 
the physiological pulse of retinal vessels was the 
result of pathological conditions, and that 
arterial pulsations absent in a healthy subject 
often became quite distinct when intra-ocular 
pressure was increased. Among maladies in 
which one observes the retinal pulse are 
aortie insufficiency (Quincke), Basedow’s dis- 
ease (Becker), and certain forms of anemia and 
chlorosis (Raelmann). . 

The author then describes his technique, and 
states that where he wishes a vertical slit he 
places the illumination device vertically, and if 
a horizontal slit is desired it is placed horizontal- 
ly, either to right or left. He favours the verti- 
eal slit with the light system to the right, which 
is contrary to the technique of most of his 
colleagues. He has adopted this method because 
he has found it gives him the viewpoint desired 
easily and more precisely, and permits a rapid 
placing of the slit on the pupil at the point 


desired. 
S. HAnrorpD McKEE 


Neurology and Psychiatry 


The Ultimate Results of Operations for Intra- 
cranial Tumours. Cairns, H., Yale J. Biol. & 
Med., 1936, 8: 421. 


A series of 157 patients with verified intra- 
cranial tumours, operated on in 1926-27 by Dr. 
Harvey Cushing, has been traced so that the con- 
dition of every patient 7 to 9 years after opera- 
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tion is known. No deliberate selection of cases 
as regards operability was attempted in the 
clinic, although it is admitted that this factor 
determined to a slight extent the type of case 
referred by the outside consultants. Of the 
whole group of 157 patients 63 were alive 7 to 
9 years after operation, and 37 of these (23.5 per 
cent of the total) were living a useful life. The 
best results were obtained in cerebellar astro- 
eytomas, cholesteatomas, meningiomas, and pitui- 
tary adenomas. The late results in malignant 
types of glioma were almost uniformly bad. An 
unexpectedly favourable result was noted in the 
eases of pituitary adenoma, which in 1926-27 
were practically all approached by the trans- 
sphenoidal route. Cases of pituitary adenoma 
operated on by this method may show little im- 
provement at the time of discharge from hospital 
but surprising recovery of visual acuity after 
several months. It appears that in those pa- 
tients with supratentorial tumours, who have 
epilepsy as one of the symptoms, successful re- 
moval of the tumour is much more likely to 
diminish the frequency of the attacks than to 
abolish them completely. Cairns points out that 
better survival results may be expected in the 
future with further improvements of technique 
and with development of some precise method of 
rejecting tumours which are unfavourable -for 
radical treatment. 

FRANK TURNBULL 


The Marcus Gunn Phenomenon. Grant, F. C., 
Arch. Neurol. & Psychrat., 1936, 35: 487. 


Since Mareus Gunn first described in 1883 a 
curious associated movement of the lower jaw 
and the eyelid (now commonly referred to as 
‘*jaw-winking’’) a number of similar cases have 
been recorded. Grant reports the first case in 
which a successful treatment of this embar- 
rassing phenomenon has been earried out. The 
Marcus Gunn phenomenon is not hereditary but 
is nearly always congenital. It is more common 
in males than females. There is usually slight 
ptosis of the affected eye, and in the majority of 
instances the ptosed eyelid can be voluntarily 
elevated. When the patient is observed with the 
face immobile little can be seen except a certain 
degree of ptosis of one eyelid. But when the 
lower jaw is moved the ptosed eyelid flicks up- 
ward, and the palpebral fissure becomes much 
wider than its fellow. Chewing food is always 
~ accompanied by upward twitches of the eyelid, 
which greatly embarrasses and annoys the pa- 
tient. The phenomenon results from opening 
the mouth in the midline, plus a movement of 
the jaw to the opposite side away from the 
ptosed upper lid. The neural pathways be- 
tween the third and fifth nerve which facilitate 
this associated movement can be broken at either 
end. In Grant’s case homatropine instilled into 
the right eye dilated the pupil, did not increase 
the ptosis, and stopped the associated movement. 


Block of the motor division of the right fifth 
nerve with novocaine stopped the associated 
movement by preventing voluntary movement of 
the jaw to the left. A subsequent alcohol block 
of this same nerve was not quite complete and 
the associated movement was not obliterated. 
Intracranial section of the motor root of the right 
fifth nerve resulted in cure. 

FRANK TURNBULL 


Pathology and Experimental 
Medicine 


A Discussion of Insulin Action. Lawrence, R. 
D., Brit. M. J., 1936, 1: 749. 


Recent work with protamine insulinate would 
appear to throw new light on certain aspects of 
insulin action. The author believes that the sole 
action of insulin is to turn glucose into liver and 
muscle glycogen; the sugar so converted is de- 
rived either from ingested carbohydrate or, if 
necessary, is produced the body from the inter- 
mediate metabolism of protein and, probably, of 
fat, (such neoglucogenesis being indicated by a 
marked drop in the respiratory quotient and by 
ketosis). Normally, there would appear to be a 
continuous slight secretion of insulin by the 
pancreas, to keep the blood sugar at all times 
normal, and, in addition, there must be a large 
extra secretion produced under the stimulus of 
ingested carbohydrate. Severe diabetics secrete 
so little insulin that there is hyperglycemia even 
in starvation; protamine insulin however can 
supply sufficient insulin to control hypergly- 
eemia, except after meals, so that an occasional 
injection of this material brings such a patient 
into a condition comparable with the mild dia- 
betic who shows hyperglycemia only after much 
carbohydrate food. Neoglucogenesis is marked, 
both in starvation, where it occurs so that the 
blood sugar may be maintained at normal, and 
in severe diabetes, where the blood sugar is 
already raised. The author believes that this 
process of new sugar production from protein 
and fat is entirely dependent on the concentra- 
tion of liver glycogen. When the concentration 
falls below a certain critical level the liver starts 
producing new sugar, for the conversion of which 
into glycogen insulin is necessary. In the 
absence of insulin the critical level of liver glyco- 
gen is never restored, and the neoglucogenic 
process runs riot, hyperglycemia persists, and, 
still more serious, the diabetic is threatened by 
severe ketosis from the by-products. The ad- 
renal, thyroid and pituitary glands are all 
antagonistic to insulin, facilitating the supply of 
peripheral sugar by preventing liver glycogen 
deposit; these glands may possibly directly 
stimulate protein and fat katabolism (involved 
in neoglucogenesis) by reflexly overacting when- 
ever new sugar is necessary. 

The author feels that his theories fit with most 
definite experimental findings, and certainly with 
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the clinical manifestations of diabetes and in- 
sulin action, and give, at least temporarily, a 
clear point of view in the approach to clinical 
problems. 


W. Forp CoNNELL 


Certain Types of Icterus Gravis. Ross, S. G. 
and Waugh, T. R., Am. J. Dis. Child., 1936, 
51: 1059. 


Six infants suffering from a hemolytic jaun- 
dice are described. In five of the families there 
was no history of a severe jaundice in any of 
the other children. In the sixth family the 
grandmother of the jaundiced infant stated that 
two of her children had been severely jaundiced, 
but had recovered. One of the infants died, and 
one developed spastic paraplegia later. The de- 
tailed study of the blood of these infants is 
given, and the authors use their findings as sup- 
port to their objection to the term erythro- 
blastosis used by some writers. They feel that 
the primary defect is the anemia which is pro- 
found and of the hemolytic type, and that the 
intense response on the part of the hemato- 
poietic organs is caused by the anemia. Hence 
the large number of nucleated reds, varying all 
the way from the normoblast to the primitive 
megaloblast, and the reticulocytes which one 
finds in the circulating blood. The white blood 
cells show the same picture, namely, that of re- 
generation after a severe anemia. They feel that 
some factor in the blood of the mother or of the 
fetus favours excessive hemolysis, and that 
the resulting anemia evokes the hematopoietic 
response. They reserve the term erythro- 
blastosis for those cases of fetal hydrops in which 
there is a blood dyscrasia having the same 
features as the picture met with in icterus gravis 
but characterized by a ‘‘profound and primary 
cataplastic erythropoietic activity’’. 

Comment.—The presence of twins, one of 
whom only shows icterus gravis while the other 
is normal, would throw doubt upon the inter- 
pretation that the factor responsible for the 
anemia is present in the maternal blood. If it 
were, both twins should be affected. The fact 
that hydrops may occur in some infants in the 
family, while others have fatal icterus or con- 
genital anemia, would seem to indicate that the 
two conditions are more closely allied than the 


above authors would suggest. 
MADGE THURLOW MACKLIN 


Therapeutics 


Observations on the Treatment of Myasthenia 
Gravis. Cooke, A. M. and Passmore, R., 
Quart. J. Med., 1936, 5: 21. 


The authors have examined the action of six 
of the more recent remedies to be suggested for 
the treatment of myasthenia gravis, in a girl of 
13, both with regard to their clinical efficacy and 
their effect on creatine and creatinine meta- 
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bolism. The patient showed a constant creatin- 
uria which was substantially unaffected by treat- 
ment; there was also marked inability to retain 
ingested creatine, both before and during treat- 
ment. Six remedies were tried, ephedrine, gly- 
cine, parathormone, prostigmin, eserine and 
acetylcholine. Of these, glycine, acetylcholine 
and parathormone produced no clinical improve- 
ment. Prostigmin by injection was followed by 
complete relief of symptoms for four hours; 
ephedrine and eserine by mouth gave less marked 
but more prolonged relief. Previous work and 
theory are discussed. While the etiology of 
myasthenia gravis is still unsettled, evidence 
points to a defect in transmission at the periph- 
ery. The lack of muscular wasting, the remark- 
able way in which patients after treatment are 
able to use their muscles after months of disuse, 
and the striking remissions sometimes seen dur- 
ing pregnancy, suggest that the disorder is not 
primarily concerned with any structural lesion 
in the muscles or nerves themselves. It would 
seem that the lesion is a chemical one, concerned 
with transmission, though it is difficult to under- 
stand why drugs which stimulate adrenergic 
nerve-endings and drugs which stimulate cholin- 
ergic nerve-endings should have precisely similar 
effects in abolishing temporarily the trans- 
mission defect. From the practical standpoint, 
however, it is now possible to abolish the more 
serious symptoms and to keep the patients in a 
tolerable state of health by means of ephedrine, 


eserine or prostigmine. 
W. ForD CoNNELL 


Dementia Paralytica— Results of Treatment 
with Diathermy. Epstein, 8. H., Solomon, 
H. C. and Kapps, I., J. Am. M. Ass., 1936, 
106: 18. 


Reviewing the literature the authors were able 
to find 648 cases of dementia paralytica treated 
by diathermy. Of these good remissions were 
obtained in 27 per cent; while in a study of 33 
eases similarly treated in their own clinic a 
slightly higher figure was obtained. These re- 
sults compare quite unfavourably with those 
obtained with malaria or tryparsamide whether 
clinical or serological comparisons be made. It 
is their conclusion that though diathermy has 
some merits in the treatment of dementia para- 
lytica malaria is of considerably more value. 
These factors, together with the technical diffi- 
culties and the greatly increased expense, would 


seem clearly to warrant such a conclusion. 
G. N. Paterson-SMyYTH 


Booxs.—In books lies the soul of the whole past 
time; the articulate audible voices of the past, when the 
body and the material substance of it has altogether 
vanished like a dream . . . All that mankind has done, 
thought, gained, or been—it is lying as in magic preser- 
vation in the pages of books. 
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Obituarics 


Dr. Harold McClellan Allen, M.R.C.S., L.R.C.P., 
of Toronto, son of the late Dr. Norman Allen, one of 
the founders of St. Michael’s Hospital, Toronto, died 
on August 4, 1936, at his residence, after a brief ill- 
ness. He was in his forty-first year and was a well- 
known figure in medical circles. 

Members of the family for three generations had 
practised medicine at the same location on College 
Street. The practice was commenced by Dr. C. E. 
Martin, Dr. Allen’s grandfather. 

Dr. Allen was born in Toronto and educated at 
U.T.S. and MeGill University (1922). After doing 
post-graduate work in England he was on the staff of 
St. Michael’s Hospital. 

Dr. Allen was a granason of the late Venerable 
T. W. Allen, Archdeacon of Peterborough. He is sur- 
vived by his wife, one daughter, Miss Barbara; one 
brother, Bourke Allen; and one sister, Mrs. Donald 
Baldwin, all of Toronto. 





Dr. Peter J. Brown, of Toronto, and the oldest 
consulting physician at St. Michael’s Hospital, died on 
August 10, 1936, at the age of seventy-four. 

Dr. Brown was born in Oshawa, son of the late 
Michael and Bridget Brown. He was educated in the 
separate and high schools there and came to Toronto, 
where he entered Trinity Medical School, graduating 
in 1889. For a few years he practised in Orillia and 
then commenced practice in Toronto. 

Dr. Brown was a clever after-dinner speaker and 
much sought by various organizations in this capacity 
with which he was affiliated. He was a prominent 
member of the Academy of Medicine. His one relaxa- 
tion was Shakespeare. He read all of his works, often 
lying awake for hours after retiring, reading without 
glasses even when he had attained seventy years. 

Dr. Brown had been physician to St. Augustine’s 
Seminary since its inception. 

Surviving are his wife, three daughters, Mrs. A. R. 
McDonald, Penetanguishene; Mrs. D. E. Staton, To- 
ronto; Miss Bernadette, at home; and his sister, Mrs. 
Sam Quigley. 

Dr. George Edward Buckley. There passed away 
at his home in Guysboro, N.S., July 31, 1936, Dr. George 
Edward Buckley, one of the oldest physicians in the 
province. He was born at Sydney, N.S., May 28, 1847, 
a son of the Rev. James Buckley, a Wesleyan minister. 
He was educated in the public schools of Nova Scotia 
and graduated from the Jefferson Medical School in 
1867. He returned to Guysboro where he continued 
in the active practice of medicine until 1927. In- 
valided then by a broken hip, he continued to see 
patients in his home until 1934, making, in all, sixty- 
seven years of practice. 

When Dr. Buckley began practice his territory 
extended throughout nearly the whole of the eastern 
end of the large county, where travelling facilities 
were limited to the very poor roads, many of which 
would not permit the passage of a wagon. His faith- 
ful attendance on the sick, throughout his sphere, 
endeared him in the hearts of all the communities. 

Dr. Buckley was for many years a member of the 
Canadian Medical Association and an honorary member 
of the Medical Society of Nova Scotia. He was also 
honorary president of the Eastern Counties Medical 
Society. 

The late Dr. Buckley was twice married, his first 
wife being a daughter of the late Judge Campbell, of 
Guysboro, and his second wife, Miss Celia Pearson, of 
Montreal, who died in 1927. He is survived by three 
brothers, Dr. Avery F, Buckley and Albert H. Buckley, 
both of Halifax, N.S., and Rev. Frederick A. Buckley, 
of Winnipeg. Two sons and three daughters also sur- 
vive him, Charles B. Buckley, of Montreal; Douglas G. 


Buckley, of Ottawa; Mrs. John Tory, of Toronto; Mrs. 
William H. Colton, of Kincaid, Sask.; and Miss Hilda 
Buckley, at home. 





Dr. James Ross McCabe. Strathroy’s oldest physi- 
cian, Dr. James R. McCabe, passed away at his home 
on August 7, 1936, following an illness of ten weeks, 
in his seventy-ninth year. He was first cousin of 
Postmaster-General, Hon. J. C. Elliott, M.P. for West 
Middlesex. 

The late Dr. McCabe was born in the Township of 
Adelaide in September, 1857, being a son of the late 
Miles McCabe and Mary Elliott, pioneer settlers of 
Middlesex County. He received his early education at 
the rural school near his home and afterward graduated 
from the old Strathroy High School and the Toronto 
Normal School and entered the teaching profession in 
1876. After teaching school with marked success for 
seven years, he started the study of medicine and 
graduated from Trinity Medical College, Toronto, in 
1889. After taking a post-graduate course for one 
year, he settled in Strathroy, Ont., and enjoyed a long 
period of successful practice up to his retirement in 
1930. For many years he was an examiner in mid- 
wifery for the Ontario College of Physicians and 
Surgeons. 

A man of fine public spirit, Dr. McCabe took an 
active part in the affairs of the town. He was elected 
to the Trustee Board‘of the Strathroy Collegiate in 
1890, and continued a member of the board for the 
whole forty-six years until his passing, acting as 
Chairman of the board for the past three years. 

Shortly after graduating he married Teresa 
O’Dwyer, a native of Strathroy and a niece of the 
noted New York physician, Dr. O’Dwyer. She pre- 
deceased him several years ago. He is survived by 
two sons and three daughters, Frank McCabe, of Port 
Huron; Leo McCabe; Mary (Mrs. Greiner), Patricia 
and Teresa, all of Strathroy; also two brothers, Walter 
McCabe, of Port Huron, and Angus McCabe, of 
Adelaide Township. 





Dr. Alexander P. McKay died at Southcott Hos- 
pital, Newfoundland, early in June. Dr. McKay was 
born in Merigomish, Pictou County, and received his 
education at Pictou Academy and Dalhousie Univer- 
sity, later taking his degree of Doctor of Medicine at 
Jefferson University. He went to Newfoundland in 
1880 and began his practi¢e at Bay Roberts, later 
moving to Catalina, where he continued his work until 
advancing years compelled him to retire. The late 
Dr. McKay was a man of culture and refinement and 
won a place in the hearts of all. Anything that would 
help Newfoundland or advance her people found a 
strong supporter in Dr. McKay and he has left a 
record of faithful service. Dr. McKay was a first 
cousin of the late Professor Howard Murray, Dean of 
Dalhousie University. 





Dr. William Arnold Simmers. Early in July, 1936, 
Dr. William Arnold Simmers, of Manville, Alta., passed 
away on the eve of his departure for Scotland. He had 
been ill for some time, and arrangements were being 
made for his return to his native land, where he was 
to spend the balance of his days, but before that time 
arrived he had gone to the great beyond. 

Dr. Simmers attended the University of Edinburgh 
where he graduated with the degrees of Master of 
Arts, Master of Surgery and Bachelor of Medicine, 
and registered to practise in the homeland in 1890. 
He was with the army in the South African war, and 
later, as medical officer, joined an Antarctic expedition 
bound for the South Pole. In 1903 he registered in 
the North-West Territories, practising in Manitoba and 
Saskatchewan. In 1915 he joined the forces again, 


and was placed as Medical Officer on a hospital ship. 
Dr. Simmers had a fine educational equipment, 
and with his world-travel experiences he was naturally 
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the centre of any conversational group. 
Great War, he returned to Alberta, where he continued 
to practise until his death. 


Dr. Robert Wesley Lynn, Lethbridge, Alta. Re- 
cently as a result of a motor accident, while on his 
way from his summer cottage to Lethbridge, Alta., 
Dr. R. W. Lynn was so badly injured that he suc- 
eumbed shortly after. Graduating from the Univer- 
sity of Toronto in 1909, he came west, registering in 
Alberta in September, 1910, and opened an office in 
Cardston. Later, removing to Lethbridge, he was 
associated with Dr. W. 8. Galbraith in general practice. 
After some years, he commenced practice independent- 
ly and for many years enjoyed a very large following, 
having the Gald Mine Contract. 

He leaves to mourn his loss his wife, who was with 
him at the time of the accident and who was so badly 
injured that fear of her life was expressed. We are 
pleased to report that she is making a good recovery. 
Two children also mourn the loss of a father. 








Hews Ftems 


Great Britain 


In Congregation at Oxford on July 23rd, to celebrate 
the Congress of the British Medical Association, the 
Vice-Chancellor conferred the honorary degree of Doctor 
of Science on Sir George Newman, formerly Chief Medical 
Officer to the Ministry of Health; Sir Cuthbert Wallace, 
President of the Royal College of Surgeons; Sir Henry 
- Hallett Dale, Director of the National Institute for 
Medical Research; Sir Walter Langdon-Brown, Emeritus 
Professor of Medicine in the University of Cambridge; 
Dr. Robert Hutchison, President of the Royal Society of 
Medicine; and Dr. Charles Singer, Magdalen College, 
—— of the History of Medicine in the University of 

4sondon. 





Alberta 


As the result of legislation at the last session of the 
Alberta Provincial Legislature a new Chiropractic Board 
has recently been appointed, consisting of one layman 
and four chiropractors. 





A canvas of the Rocky Mountain House district is 
being made, with the object of raising enough funds to 
establish a local hospital. At the present time the people 
find it a hardship to have to go 40 to 50 miles to the 
nearest hospital. 





Local District Association meetings are being held 
throughout the province, to elect officers and discuss 
matters of interest to the profession. 

Drumheller District elected the following officers:— 
Representative—Dr. G. M. Gibson, Drumheller; Vice- 
Representative—Dr. E. C. Argue, Hanna; Secy.-Treas.— 
Dr. P. S. Brown, East Coulee; Member of Nominating 
Commiitee—Dr. H. M. Elliott, Swalwell. 

Dr. R. R. — of Calgary, gave a paper on 

lacenta previa, and Dr. D. 8S. Macnab, one on fractures, 
both of which were much enjoyed. 

Red Deer District elected the following officers:— 
Representative—Dr. C. R. Bunn, Red Deer; Vice-Repre- 
sentative—Dr. Deane Locke, Lacombe; Secy.-Treas.— 
Dr. F. O. Galbraith, Stettler; Member of Nominating 
Committee—Dr. S. H. Macleod, Coronation. 

Additional members on the Ezecutive Committee 
are Drs. J. L. Clarke, Didsbury; W. A. Henry, Bentley; 
J. R. Robinson, Banff. 

Dr. G. H. Malcolmson, of Edmonton, gave a paper on 
cancer, stressing the importance of prepared statistics of 
governments and medical associations, and giving the 
hopeful side of the treatment of malignant diseases. 
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Reviewing hospital statistics in Edmonton, he noted 
that many cancer cases had been helped as well as many 
cured. The public, he thought, should be advised to 
submit to early treatment. Dr. W. F. Gillespie, President- 
elect of the Provincial Association, reviewed the work of 
the Association and also gave a paper on carcinoma of the 
rectum. Both papers were highly appreciated by the 
meeting. 

A meeting of the Peace River District Association 
is called for August 11th, at Peace River, and of District 
No. 4 for August 13th, at Camrose. 





The Council of the College of Physicians and Surgeons, 
is studying the question of more efficient relief being 
provided for those who are unemployed. They have had 
meetings with the government on the matter, and will 
present a scheme as soon as possible. The Provincial 
Government is cooperating in furnishing authentic data, 
from which reasonable conelusions may be drawn. 
Hitherto no uniform plan has been adopted for the 
province as a whole. In some places the municipal 
authorities place the whole burden on the medical pro- 
fession, while others assume it as rightfully theirs and 
between these two is a great field for further thought. 





The annual Alberta Provincial meeting is called for 
September 15th, next, in the Palliser Hotel, Calgary. 
The morning of the first day will be taken up with the 
consideration of the amended constitution, which has 
been sent to all the members. The whole first day will 
be taken up with business, the Convention, the Board of 
Representatives meeting and the meeting of the College 
of Physicians and Surgeons, which last is open to all the 
members of the profession. The second day will be 
entirely scientific with the annual banquet that evening. 
The third day will also be exclusively scientific, and that 
evening the Alumni Associations, if they so desire, will 
hold their annual meetings. Each day there will be a 
noon luncheon entirely for the members of the profession. 

G. E. LEARMONTH. 





British Columbia 


‘On July 3rd the Hon. G. M. Weir, Provincial Secre- 
tary, announced that a fourth member of the B.C. Health 
Insurance Commission, to represent employers, would be 
appointed shortly. Other health plans announced by 
the Provincial Secretary, to be carried out at once, 
included the publication soon of a full report on curriculum 
revision for the public schools to be implemented in grades 
one to six at the beginning of the next school term; a 
conference of departmental and other agencies in Vancou- 
ver on venereal diseases, to consider enlargement of the 
service provided by the government; and further consider- 
ation of consolidated school areas based upon the experi- 
ment in the Sumas-Matsqui-Abbotsford district. 





_ Three and one-half grams of radium have been 
purchased by the B.C. Cancer Foundation. The price 
paid was under $30.00 per milligram which is stated to be 
the lowest price ever paid. The radium is at present in 
a Vancouver bank vault. A public appeal has been made 
for $600,000 required for the establishment of the Cancer 
Clinic, which will place diagnostic facilities, together with 
proper treatment, within the reach of all. 





At the quarterly session of the provincial command 
of the Army and Navy Veterans in Canada, held in North 
Vancouver on July 25th, it was decided to ask the Domin- 
ion Command to place a request before the proper author- 
ities to obtain medical treatment for pensioners on relief 
and “burnt-out” pensioners under the Department of 
Pensions and National Health at Shaughnessy and their 
families under the same privileges as city relief recipients. 





Two prominent and ar or medical practitioners 
of this province have been elected in the last month to 
head the political parties of which they are adherent. 
Dr. Frank P. Patterson, of Vancouver, is head of the 
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Provincial Conservatives and Dr. W. J. Knox, of Kelowna, 
has been appointed president of the B.C. Liberal Associ- 
ation. 





A meeting of the municipal councils of Victoria, 
Oak Bay, Esquimalt, and Saanich was held recently to 
discuss the question of an isolation hospital to serve the 
surrounding territory. It is suggested that the existing 
buildings be extended and remodelled at a cost of $35,000 
to $40,000, and that the Provincial Royal Jubilee Hospital 
should undertake their operation. This would provide 
a 20-bed hospital. Such a hospital would serve not only 
the four adjoining municipalities mentioned but also 
certain unorganized territory and the naval and military 
establishments at Esquimalt. The meeting was called 
at the instance of the Victoria Medical Society, the 
M.H.O. for Oak Bay, Dr. R. F. Blandy, the superin- 
tendent of the Jubilee Hospital, Dr. Walker, and other 
officials of the municipalities concerned, and it was de- 
cided that the municipal representatives should interview 
the Provincial Government. D. E. H. CLevELAND. 





Manitoba 


R. H. Fraser, B.A., M.D., D.P.H., is conducting an 
investigation of the material in connection with their 
medical care of persons on unemployment relief in Winni- 
peg during the second year of such care. The report of 
the first year’s activity was made by Dr. Morley Elliott, 
and appeared in full in the July, 1936, number of the Mani- 
toba Medical Association Review. 





At the recent Provincial elections three medical men 
were elected to the Legislative Assembly. They were Dr. 
J..S. Poole, of Neepawa, Dr. E. J. Routledge, of Erickson, 
and Dr. 8S. W. Fox, of Gilbert Plains. 





_ At the request of the Unemployment Relief Com- 
mission the Winnipeg Medical Society has undertaken 
an investigation of the dining halls where single unem- 
ployed men are fed in the City of Winnipeg. 





Dr. Geoffrey F. Homer, a recent graduate in medicine 
from the University of Manitoba, and an intern in the 
Winnipeg General Hospital, left Winnipeg on August 10th 
to take over a position under the Dominion Government 
as Medical Officer at Aklavik, N.W.T., thirty miles from 
the Arctic coast. In addition to work at the Church of 
England Mission Hospital Dr. Homer will have the care 
of Eskimos, Indians, Hudson Bay employees and other 
traders in the western Arctic region. 





A limited but severe outbreak of infantile paralysis 
in the Boissevain area is causing concern to inhabitants 
of that district and to the Department of Health and 
Public Welfare. Dr. M. R. Elliott, on behalf of the 
Department, is conducting an investigation. Three of 
the first six cases reported died. 





The report of the Health Department of the City of 
Winnipeg for 1935 shows that the infant mortality rate 
for that year is 43 per thousand births, the lowest in the 
history of the city. This is due to the almost disappear- 
ance of diarrhoeal diseases. Only seven infants of 2,862 
born during the year to Winnipeg mothers died from this 
complaint. Deaths from puerperal cases numbered 17, 
giving a crude rate of 4.5 per thousand live births. Eight 
of the 17 deaths were among non-residents, but as there 
was one puerperal death of a Winnipeg mother in St. 
Boniface Hospital the corrected total is 10, giving a 
corrected rate of 3.5 per thousand live births. 

Ross MiTcHELL. 





New Brunswick 


Dr. L. M. Curren, who for many years was senior 
surgeon at the Saint John General Hospital, has ae 
been appointed as medical officer to the New Brunswic 
Workmen’s Compensation Board. Dr. Curren succeeds 
Dr. G. G. Corbet, lately deceased. To this new appoint- 
ment Dr. Curren brings a wealth of surgical knowledge 
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and many years of experience in handling traumatic 
surgical cases. 





Lieut.-Col. A. B. Walter has been appointed district 
medical officer for M.D. No. 7, New Brunswick. 





Dr. C. J. Veniot, Bathurst, was nominated by Glou- 
cester Liberal Association to represent this constituency 
in — of his late father, the Honorable Peter Veniot, 
and, we learn, has been elected. 





Lieut.-Col. D. C. Malcolm, Lieut.-Col. V. D. David- 
son, Major E. T. Kennedy, all of the Canadian Army 
Medical Corps, are at present in Europe with the Vimy 
Pilgrimage. 





Dr. A. L. Donovan, of the medical staff of the Saint 
John General Hospital, is spending the next month or so 
doing post-graduate work at McGill University. 

A. S. Kirk ianp. 





Nova Scotia 


The erection of a tuberculosis annex, in Amherst, to 
the Highland View hospital was approved of by the town 
council at a recent meeting. The provincial government 
will furnish the $16,000 necessary for construction and 
the Red Cross will take care of other phases of the work, 
inclduing bedding, etc. It is believed that with govern- 
ment allowance of one dollar per patient per day the 
annex will be self-sustaining, and that there will be no 
extra burden upon the taxpayer. In the construction 
of this annex the Provincial Government is carrying on 
the policy of the late Harrington Government, and the 
new hospital will be the fifth of its type in the province. 





Two deaths have occurred in Digby county, following 
the consumption of mussels. Several cases of rather 
severe illness, manifesting similar poison symptoms have 
also been seen. These are the first fatalities to be recorded 
from the use of shell fish in Nova Scotia. The Depart- 
ment of Health, under Hon. Dr. F. R. Davis, has under- 
taken a study of the problem, assisted by Dr. F. E. Rice, 
of Sandy Cove, who furnished a clinical description of the 
cases, and Dr. H. J. Pothier, M.H.O. for Digby town who 
forwarded the necessary specimens to the Department 
Laboratories. 

Dr. Smith, Campbell of the Health Department, in 
charge of the investigation, reports that experiments to 
date indicate that at least some of the mussels gathered 
from the shores about Digby Neck contain a toxic sub- 
stance of very great virulence. This is definitely not 
bacterial and appears to be in the nature of an alkaloid. 
Anything further than this is not definitely known as yet. 

A Department review of the literature reveals the 
fact that shellfish poisoning of a paralytic type has been 
known for years in Europe. In the past century over 100 
cases are recorded with 24 deaths. In California, between 
1927 and 1934, there were 200 cases with 14 deaths, all 
between June and September. The most prominent 
symptoms are a tremulous sensation in the extremities, 
numbness and, in some cases, paralysis and death within 
a few hours. In none of these cases has the poisonous 
substance been definitely isolated. It is not destroyed 
by boiling and no neutralizing agent has been discovered. 
It is usually present in the summer months, although not 
necessarily every summer, nor in all the mussels during 
a season in which it is present; neither is it known in all 
localities where mussels are abundant. It appears to be 
concentrated in the digestive gland and in the fluid about 
the fish. In the light of this knowledge protection of the 
public can only be through education to the danger and the 
daily press has been used for this purpose. 





A central tuberculosis sanatorium for Cape Breton 
Island was the theme of a resolution presented to Premier 
MacDonald and Hon. Dr. Davis, Minister of Health, by 
the Board of Directors of the Dominion Coal Workers’ 
Relief Association. Glace Bay would be the site. The 


town of Glace Bay rejected the offer of a tuberculosis 
annex when these were first being established severa] 
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the ORALLY-ACTIVE estrogenic | ee 


RECENT ADDITIONS TO THE ALREADY EXTENSIVE 
BIBLIOGRAPHY OF EMMENIN, OF PARTICULAR 
INTEREST TO READERS OF THIS JOURNAL 


Watson, Melville C. 
The Sex Hormones and Their Value as Therapeutic Agents. 


Goldberg, M. B., Lisser, H. 
On the Clinical Use of Emmenin. 


Watson, Melville C. 


Observations on the Treatment of Dysmenorrhoea with the 
Placental Extract ‘’Emmenin’’. 


Atkinson, A. J., lvy, A. C. 
Menstrual Edema. 


MacFarlane, Catharine 
Observations on the Use of Collip’s Em- 
menin in the Menopause. 


Schneider, P. F. 


A Syndrome Suggestive of — De- 
ficiency. 


et E., Bauer, C. P., Klawans, A. H. 

Hormonal Studies with the Ovipositor 
Lengthening Reaction of the Japanese Bit- 
terling. 


Whitehead, R. W., McNeil, E. E. 

The Therapeutic Effects of Estrogenic Hor- 

mone Preparations in Certain Cases of Idio- 
pathic Epilepsy and in Migraine. 


Glass, S. J. 


Migraine and Ovarian Deficiency. 
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years ago, on the grounds that a sanatorium was needed. 
There are already three annexes on Cape Breton Island. 





Dr. M. R. Elliot, of Wolfville, has sailed for Europe 
where he plans to spend several months in travel and in 
study. He is accompanied by Mrs. Elliot. 





Dr. Ian MacDonald (Dal., ’30) has left Halifax to 
take up residence in Toronto, where he will be attached 
to the visiting medical staff of the Toronto General 
Hospital. The loss of Dr. MacDonald is keenly felt in 
Halifax medical circles. 





Dr. F. R. Little, of Halifax, and his son Hugh were 
crowned winners of the “father and son” doubles in the 
Provincial Tennis Tournament. That Master Hugh won 
the junior singles and doubles as well should add to, 
rather than lessen, his father’s glory. 

ArtTHur L. Mureny. 





Ontario 


Plans for the new sanatorium for the tuberculous of 
Stormont, Dundas and Glengarry Counties, to be erected 
five miles east of Cornwall, have progressed as far as the 
selection of an architect to prepare plans. The Board of 
the proposed sanatorium has been organized. 





A rather unique tribute to a physician was paid to 
Dr. A. T. Macnamara, of Toronto, in the unveiling of a 
window dedicated to him, in Davenport United Church. 
A member of the church choir for forty years and an active 
official in the Church, he is one of the district’s most 
active and beloved physicians. J. H. Exuiort. 





Quebec 


Dr. and Mrs. Guy H. Fisk, of St. Johns, Que., sailed 
for London, England, on August 14th, by the Ascania. 


Dr. Fisk has recently been appointed to the British © 


Colonial Medical Service of Nigeria and will attend the 
London School of Tropical Medicine before proceeding to 
Africa. 





Saskatchewan 


Dr. Geoffrey Homer, of Tisdale, 75 miles west of 
Prince Albert, is on his way to Aklavik, on the extreme 
northern tip of the Yukon, to take over his duties as 
medical officer for the Western Arctic. From Fort 
McMurray the young doctor, who will succeed Dr. James 
A. Urquhart, will travel 2,000 miles by boat to reach his 
destination. For several years his home will be in the 
land of the midnight sun, 120 miles north of the Arctic 
Circle, on the Mackenzie River delta. 

His territory covers 900,000 square miles blanketed 
by ice and snow during the greater part of the year, 
extending from Demarcation Point on the West along 
the Arctic coast for a thousand miles to King William 
Island, where some years ago were recovered the telltale 
remains of Franklin and his ill-fated expedition. He 
will have his own team of dogs and the continued service 
of an Eskimo driver and interpreter who for the past few 
years has rendered such valuable service to Dr. Urquhart. 
In time of need an airplane will be at his call. 





United States 


The American Board of Internal Medicine (Inc.).— 
The American Board of Internal Medicine incorporated 
February 28, 1936, completed its organization on June 15, 
1936. The officers chosen were Walter L. Bierring, M.D., 
Des Moines, Chairman; Jonathan C. Meakins, M.D., 
Montreal, Vice-Chairman; and O. H. Perry Pepper, M.D., 
Philadelphia, Secretary-Treasurer. These officers with 
the following six members constitute the present member- 
ship of the Board:—David P. Barr, M.D., St. Louis; 
Reginald Fitz, M.D., Boston; Ernest E. Irons, M.D., 
Chicago; William S. Middleton, M.D., Madison; John H. 
Musser, M.D., New Orleans, and G. Gill Richards, M.D., 


Salt Lake City. The term of office of each member shall 
be three years and no member shall serve more than two 
consecutive three-year terms. 

The organization of the Board is the result of effective 
effort on the part of the American College of Physicians 
in conjunction with the Section on Practice of Medicine 
of the American Medical Association, and these two 
organizations are represented in the membership of the 
Board on a five to four ratio, respectively. The American 
Board of Internal Medicine had previously received the 
official approval of the two bodies fostering its organ- 
ization, as well as that of the Advisory Board for Medical 
Specialties and the Council on Medical Education and 
Hospitals of the American Medical Association. 

The purpose of the Board shall be the certification 
of specialists in the field of internal medicine, and the 
establishment of qualifications with the required exami- 
nation procedure for such certification. 

While the Board is at present chiefly concerned with 
the qualification and procedures for certification in the 
general field of internal medicine, it is intended to in- 
augurate immediately after July 1, 1937, similar qualifi- 
cation and procedure for additional certification in certain 
of the more restricted and specialized branches of internal 
medicine, as gastroenterology, cardiology, metabolic dis- 
eases, tuberculosis, allergic diseases, etc. Such special 
certification will be considered only for candidates who 
have passed at least the written examination required for 
certification in general internal medicine. The operation 
of such a plan will require the active participation and 
cooperation of recognized representatives from each of 
such special fields of medicine. 

Each applicant for admission to the examination in 
internal medicine will be required to meet the following 
standards :— 


General Qualifications. 


1. Satisfactory moral and ethical standing in the 
profession. 


2. Membership in the American Medical Association 
or, by courtesy, membership in such Canadian or 
other medical societies as are recognized for this 
purpose by the Council on Medical Education and 
Hospitals of the American Medical Association. 
Except as here provided, membership in other 
societies will not be required. 


Professional Standing. 


1. Graduation from a medical school of the United 
States or Canada recognized by the Council on 
Medical Education and Hospitals of the American 
Medical Association. 


2. Completion of an internship of not less than one 
year in a hospital approved by the same Council. 

3. In the case of an applicant whose training has 
been received outside of the United States and 
Canada, his credentials must be satisfactory to the 
Advisory Board for the Medical Specialties and 
the Council on Medical Education and Hospitals 
of the American Medical Association. 


Special Training. 
1. Five years must elapse after completion of a year’s 


internship in a hospital approved for intern train- 
ing before the candidate is eligible for examination. 


2. Three years of this period must be devoted to 
special training in internal medicine. This re- 
quirement should include a period of at least 
several months of graduate work under proper 
supervision in Anatomy, Physiology, Biochemistry, 
Pathology, Bacteriology, or Pharmacology, par- 
ticularly as related to the practice of Internal Medi- 
cine. 

This work may be carried on in any domestic 
or foreign medical school or laboratory recognized 
by the Council on Medical Education and Hos- 
pitals of the American Medical Association as 
offering appropriate facilities for this type of post- 
graduate experience; or it may include a period of 
at least several months of graduate work under 
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NEUMONOCONIOSIS has been 
called “the greatest industrial haz- 
ard today.” Noother condition hasmore 
widespread medicolegal significance. 
X-ray examination is of first im- 
portance in diagnosis when there is 
suspicion of pneumonoconiosis. Radio- 
graphs demonstrate the presence or 
absence of the characteristic progress- 
ive, indurative fibrosis. Repeated serial 
X-ray examinations for a period of 


CANADIAN KODAK CO., LIMITED, Toronto, Ontario. 


several years are essential in the han- 
dling of cases where there is occupa- 
tional exposure to dust. Radiographs 
also furnish an invaluable means of 
diagnostic differentiation between 
pnheumonoconiosis and tuberculosis or 
other respiratory affections. 

Your radiologist alone can provide 
the differential information necessary 
in medicolegal circumstances that arise 
in such industrial cases. 
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proper supervision in Internal Medicine or in its 
restricted and specialized branches in any domestic 
or foreign hospital, clinic, or dispensary, recognized 
by the above Council as offering appropriate 
facilities for this type of post-graduate experience. 


3. A period of not less than two years of special 
practice in the field of Internal Medicine or in its 
more restricted and specialized branches. 

The American Board of Internal Medicine does 
not propose to establish fixed rules for the pre- 
liminary training of candidates for certification in 
the field. Broad general principles for training, 
however, may be cuilanl. liaeeh such sug- 
gestions as are made must, of necessity, be subject 
to constant changes reflecting the dynamic nature 
of the specialty. 

A sound knowledge of Physiology, Biochemistry, 
Pharmacology, Anatomy, Bacteriology, and Path- 
ology, in so far as they apply to disease is regarded 
as essential for continued progress of the individual 
who practises internal medicine. The mere factual 
knowledge of medicine and its basic sciences is 
not sufficient. The candidate must have had 
training in their use in furthering his understanding 
of clinical medicine. This implies practical ex- 
perience under the guidance of older men who 
bring to their clinical problems ripe knowledge 
and critical judgment. Preparation to meet this 
requirement adequately may be even more difficult 
to obtain than the so-called scientific training. 
It may, however, be acquired in the following 
ways :— 

(a) By work in a well-organized Hospital Out- 
Door Clinic conducted by competent phy- 
sicians; 

(b) By a prolonged period of resident hospital 
appointments likewise directed by skilled 
physicians; 

(c) By a period of training in intimate association 
with a well-trained and critical physician who 
takes the trouble to teach and guide his 
assistant rather than to require him only to 
carry out the minor drudgery of a busy practice. 


4. The Board does not consider it to the best interests 
of Internal Medicine in this country that rigid 
rules should be laid down as to where or how the 
training outlined above is to be obtained. Medical 
teaching and knowledge are international. The 
opportunities of all prospective candidates are not 
thesame. Some may have the opportunity of widen- 
ing their knowledge by a period of study abroad. 
Others, at the other extreme, may be restricted to 
a comparatively narrow geographic area and their 
more detailed training must be obtained in short 
periods scattered over alongertime. Although it is 
laid down that at least five years must elapse be- 
tween the termination of the first intern year, and 
when the candidate is eligible to take the examina- 
tion, a longer time is advisable. The Board wishes 
to emphasize that the time and training are but a 
means to the end of acquiring a broadness and 
depth of knowledge of Internal Medicine which 
the candidate must demonstrate to the Board in 
order to justify it in certifying that he is competent 
to practice Internal Medicine as a specialty. The 
responsibility of acquiring the knowledge as best 
he may rests with the candidate, while the re- 
sponsibility of maintaining the standard of knowl- 
edge —_— for certification devolves on the 
Board. 


Methods of Examination. 


The examination required of candidates for 
certification as specialists in Internal Medicine will 
comprise Part I. (written), and Part II. (practical or 
clinical). 

Part I. The written examination is to be held simul- 


taneously in different sections of the United 
States and Canada and will include:— 


(a) Questions in Applied Physiology, Physio- 
logical Chemistry, Pathology, Pharma- 
cology, and the cultural aspects of 
medicine. 


(b) Questions in general Internal Medicine. 


The first written examination will be held in De- 
cember, 1936, and candidates successful in this written 
test will be eligible for the first practical or clinical exami- 
nation which will be conducted by members of the Board 
near the time of the annual session of the American Col- 
lege of Physicians at St. Louis in April, 1937. 

The fee for examination is forty dollars, which must 
accompany the application, and an additional fee of ten 
dollars is required when the certificate is issued. 

Application blanks and further information can be 
obtained by addressing the office of the chairman, Walter 
i = M.D., 406 Sixth Avenue, Des Moines, Iowa, 





General 

Social Work of Medical Students in Mexico.— 
Fifth and Sixth grade students of medicine will from now 
on, before obtaining their degrees, fulfill a social mission 
among the working and peasant classes throughout the 
whole nation, for which purpose they will visit all sections 
of the country, even the remotest, and lecture on health 
subjects; they will also prescribe in simple cases in which 
the knowledge of the students is sufficient for the relief of 
patients. This work is to be undertaken at the suggestion 
of the Director of the National School of Medicine, and 
has met with the approval of the Department of Public 
Health and of the Board of Public Charities. 





Book Reviews 


Symptoms and Signs in Clinical Medicine. E. Noble 
Chamberlain, M.D., M.Se., M.R.C.P., Lecturer in 
Medicine, University of Liverpool. 424 pages, 
illustrated. Price $7.50. John Wright & Sons, 
Bristol; Macmillan, Toronto, 1936, 


This is an excellent book. Intended as an intro- 
duction to medical diagnosis for the use of students and 
practitioners, it is very readable and practical and can be 
confidently recommended as a sane and balanced presen- 
tation. After a general introductory chapter, an excel- 
lent account of the external characteristics of disease 
follows, many good photographs illustrating the text. 
The individual systems are then taken up in separate 
chapters. Thus, under the respiratory system, symptoms 
specially met with are discussed, followed by the ordinary 
methods of examination of the lungs with their accompany- 
ing physical signs; special investigation, e.g., by x-rays or 
laboratory examinations, as necessary to supplement 
these findings, are shown in proper subordination and 
relationship. In each system some of the commoner and 
more important diseases are then taken up, to illustrate 
how the symptoms and physical signs just described are 
pieced together in diagnosis—a very practical and valuable 
introduction to disease. 

Separate chapters are devoted to Fever and to the 
Examination of Sick Children, while the — laboratory 
and instrumental procedures, such as lumbar punctures, 
blood counts, urinalyses, are detailed at the end of the 
book. Here one misses any reference to the urea-clearance 
test in estimating kidney function and to the histamine 
test in exciting gastric secretion. : 

The value of the book is enhanced by 282 illustrations 
(17 in colour), which are very well chosen and informative. 


Disease in Childhood. Robert S. Frew, M.D., F.R.C.P., 
Physician to Hospital for Sick Children, Great 
Ormond Street, London, 669 pages. Price 30s. net. 
Maemillan Co., London, 1936. 


The material of this book is based on Dr. Frew’s large 
experience, gained in 17 years’ service in the Out-Patient 
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Department, Hospital for Sick Children, Great Ormond 
Street, and is an analys’s of 8,823 consecutive cases sen 
there, and nearly 1,000 autopsies he himself has per- 
formed, along with cas2-histories and autopsy records of 
hospital and private practice. 

An introductory chapter gives a brief but adequate 
account of development from conception to birth; the 
first age-period studied (birth to one month), is of particu- 
lar interest because of the detailed account given of 
“hyperphlebemia”’, a new term Dr. Frew has used, 
meaning ‘‘an excessive quantity of blood forced into the 
intracorporeal venous system during birth, before it is 
ready to receive it”. The author concludes that this 
over-distension of the heart and large systemic veins, due 
to internal pressure during birth, is not only the primary 
etiological factor of intra-cranial and visceral hemorrhages 
in the newborn, but such over-distension also affects the 
deep cerebral veins, the great vein of Galen and its tribu- 
taries, and is the causal factor in such diverse conditions, 
as hydrocephalus, cerebral palsy, simple amentia, con- 
vulsions, epilepsy, tetany, habit spasm, etc. Interest 
undoubtedly will be aroused and further research under- 
taken in the autopsy-room to discover the incidence and 
effects of “hyperphlebemia’’. 

The type and printing of this book are excellent, and 
the author’s style makes for easy reading. It is recom- 
mended as a worthwhile acquisition for pediatrician and 
general practitioner alike. 


The Operations of Surgery. R. P. Rowlands, M.S., 
F.R.C.S., late surgeon to Guy’s Hospital, and 
Philip Turner, B.Se., M.S., F.R.C.S., consulting 
surgeon to Guy’s Hospital. Eighth ed., vol. 1; 
1045 pages, illustrated. Price $10.50. Macmillan 
5o., Toronto, 1936. 


Since the appearance of the first edition of this 
classical work by the late Mr. W. H. A. Jacobson in 1889 
each edition since then has shown an increase in popularity 
among surgeons. The present volume has been carefully 
revised under the direction of Mr. Philip Turner. It 
covers thoroughly the field of operations on the upper 
extremity, the head and neck, the thorax, the lower 
extremity and the vertebral column. The sections on 
operations on the lower extremity, the tendons and opera- 
tions on the vertebral column, have been rewritten and 
revised by Mr. W. H. Ogilvie, F.R.C.S. (Eng.), and 
Mr. Grant Massie, M.S. (Lond.), F.R.C.S. (Eng.). No 
words of commendation are required. Each successive 
edition has attained a higher standard of excellence than 
the former. The text is lucid, the type is clear, and the 
illustrations are numerous and all that could be desired. 


Recent Advances in Dermatology. W. N. Goldsmith, 
M.A., M.D., M.R.C.P., Physician to St. John’s Hos- 
pital for Diseases of the Skin. 522 pages, illus- 
trated. Price 18s. net. J. & A. Churchill, London, 
1936. 


The foreword to this book refers to the fact that 
dermatology has lost in recent years much of its old 
simplicity. But if it has become more complicated for 
dermatologists it has also become more closely associated 
with general medicine. Take the single subject of allergy, 
which, in passing it may be said, still remains a part of 
medicine in spite of the attempts at secession by so-called 
allergists. Many of the manifestations of allergy take 
place in the skin, and dermatologists cannot claim them 
for their province alone. The same thing may be said 
about such a common condition as pruritus and its de- 
pendence on a high blood sugar, etc. Dr. Goldsmith’s 
book serves to emphasize this point very strongly. One 
approaches it as a dermatological review, but finds that 
he is dealing with dermatology with a breadth and fresh- 
ness of view that immediately breaks down the specialist 
barriers. Certain special dermatological conditions are 
dealt with, of course, but the general nature of the book 
is shown in such chapters as “Endocrine, Nervous, and 
Mental Influences’’; ‘‘Reticulo-Endothelial System, and 
its relation to Skin Diseases” ; ‘‘Disorders of Metabolism” ; 
“Allergy”; “Tuberculosis”; ‘‘Filter-Passing Viruses’’; 
“Cancer”; “Radiant Energy’’. The literature has been 


adequately covered, and its essentials have been extracted 


with unusual clearness and ease of style. None of the 
“Recent Advances’’ series seem to us to have more com- 
pletely attained their object than has this one. 


Handbook of Surgery. Eric C. Mekie, M.B., Ch.B., 
F.R.C.S., Medical Officer, Malayan Medical Ser- 
vice. 700 pages, illustrated. Price $3.75. E. & 
S. Livingstone, Edinburgh; Macmillan, Toronto, 
1936. 


Coming from the pen of an assistant in the Depart- 
ment of Clinical Surgery in the University of Edinburgh, 
this handbook has been written for undergraduate stu- 
dents in preparation for the final examination in surgery. 
There is a foreword by Prof. John Fraser, in which he 
states that ‘‘The book has the recommendation that it is 
the work of one who has had considerable experience in 
teaching, and though the author may not be old in years 
he has already established a reputation as a lecturer who 
is able to impart his knowledge in an attractive and con- 
vincing manner’. Emphasis is laid on the ‘‘whys” and 
“‘wherefores” in studying surgery, since “to understand 
is more than half the task of remembering’”’. The subject 
matter is well arranged and clearly expressed, and covers 
the wide range of surgical diseases in a concise and satisfy- 
ing way. There are many attractive features in this book. 
This volume should be most useful to the senior student 
and to those who desire to refresh their knowledge of the 
subject. 


The Hair and Scalp. Agnes Savill, M.A., M.D., 
M.R.C.P.I., Consulting Physician to Fitzroy Square 
Skin Hospital. 289 pages, illustrated. Price 
$3.75. Ed. Arnold, London; Macmillan, Toronto, 
1935. 


The care of the hair and scalp has been receiving 
much attention of late. This book deals with the treat- 
ment of the common conditions of the scalp and is a very 
practical and useful manual. The discussion of falling 
hair and alopecia is in agreement with modern practice. 
The chapter on ringworm of the scalp is well illustrated, 
and detailed methods are given for the examination for 
fungi. With reference to the treatment of ringworm of 
the scalp by thallium acetate, one is glad to note the warn- 
ing given in regard to over-dosage. There are also very 
good chapters on hair dyes and hypertrichosis. 


The Adrenals, Arthur Grollman, Ph.D., M.D., Associ- 
ate Professor of Pharmacology and Experimental 
Therapeutics, Johns Hopkins University, Balti- 
more, 410 pages, illustrated. Price $5.00. Wil- 
liams & Wilkins, Baltimore, 1936. 


This is not a record of recent research into the func- 
tions of the small glands which seem so important to the 
functions of the rest of the body. Rather it is a compila- 
tion of facts that have been accumulated since Eustachius 
gave the first clear description of the adrenals. Out of 
the great mass of references which have accumulated 
since that time the author has carefully selected those 
which seemed to have merit, and the result is a book of 
reasonable size which covers the subject so well that other 
research workers can begin with a comprehensive view of 
the past. Dr. Grollman has contributed himself to the 
advancement of our knowledge. Perhaps one of his most 
important hypotheses is a third division of the adrenal, 
besides the usual cortex and medulla. He calls it the 
‘androgenic tissue’, and his theory helps to explain the 
rare conditions in which the secondary sexual character- 
istics are accentuated when the adrenals are involved in 
some pathological process. The discussion of the anatomy 


and physiology of these organs is most comprehensive. 
The chapters on the structure and use of epinephrin, on 
surgery, and on medical diseases are extremely interesting. 
There is probably no other summary of the adreno- 
genital syndrome so satisfactory, and the author lists also 
several very rare conditions that are thought to be con- 
nected with disease of the adrenals. 
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The Cerebrospinal Fluid and its Relation to the Blood. 
Solomon Katzenelbogen, Associate in Psychiatry, 
Henry Phipps Psychiatrie Clinic. 468 pages. Price 
$5.00. Johns Hopkins Press, Baltimore, 1935. 


This recent study, in which the author reviews the 
voluminous amount of research on the subject and con- 
tributes considerable new material and criticisms from 
his own results, will be a great service to the physiologist, 
neurologist, and psychiatrist. The study is most com- 
plete and deals in logical sequence with the formation and 
circulation of the cerebrospinal fluid, the functions of the 
barrier between the blood and spinal fluid, and the im- 
castoneg question of barrier permeability. The distri- 

ution of contents between blood and spinal fluid in 
regard to sugar, chlorides, calcium, phosphorus, etc., is 
discussed in detail. Barrier permeability for various 
substances and the alterations in function produced by 
various physiological and pathological processes are 
interestingly discussed. The application of our present 
knowledge of barrier permeability to problems of im- 
munity, and to the use of drugs such as arsenic and bis- 
muth in cerebrospinal conditions is discussed and should 


stimulate further thought on these important therapeutic 
problems. 


Basal Metabolism in Health and Disease. Eugene F. 
Dubois, M.D., Medical Director, Russell Sage In- 
stitute of Pathology, New York. Third ed., 494 


pages, illustrated. Price $5.00. Lea & Febiger, 
Philadelphia, 1936. 


It is no disparagement of those engaged in metabolic 
research to say that the study of metabolism has not 
brought to clinical medicine the things that it seemed to 
promise a decade or more ago. For the claims made 
then the workers in metabolic laboratories were not to 
blame, but rather those enthusiastic clinicians who see 
in every addition to scientific medicine the infallible 
diagnostic aid and to those less scrupulous practitioners 
who are not unwilling to exploit the latest popular doctrine. 
Basal Metabolism in Health and Disease by Professor 
Dubois should do much to restore metabolism to its right- 
ful position, for it is a sober and comprehensive review of 
what this method of investigation offers to the physician. 
At the same time it gives to those primarily interested in 
metabolic physiology as a science the viewpoint of one 
who has long been an accepted authority and a notable 
contributor in the field in which he works. 

Thepreface states that this worx is written ‘for those 
engaged in the practice of medicine and surgery, for 
medical students and for dietitians’’, but it is doubtful if it 
can be read easily by anyone who has not already a good 
knowledge of metabolism. - Parts of the book are dull and 
filled with a seemingly endless number of references and 
many repetitions but some dullness is probably unavoid- 
able when writing on a subject in which attention to 
technical detail is so essential. On the other hand, parts, 
such as the chapters on diabetes and hyperthyroidism, 
are remarkably succinct and lucid. The book can be 
recommended to those who are sincerely desirous of keep- 
ing themselves informed of the progress that is being made 
to establish scientific accuracy in medicine. 


Parenteral Therapy. W. F. Dutton, M.D., and G. B. 
Lake, M.D. 348 pages, illustrated. Price $7.50. 
C. C. Thomas, Springfield and Baltimore, 1936. 


The first part of the book deals with the method of 
administration of one class of therapeutic agents, such as, 
chemicals, sera, animal extracts or vaccines. Chemical 
agents may be introduced into the body through the 
mucous membranes or skin by direct application and by 
ionization. These and the others are more commonly 
exhibited by needle and syringe. Certain of the medica- 
ments may also be introduced into the lung by inhalation 
‘or by intratracheal canula. Adequate though brief 
descriptions are given of the technique of blood trans- 
fusion, nerve blocking by alcohol, local and spinal anes- 
thesia, paracentesis and artificial pneumothorax, as well 
as obliteration methods in the treatment of varicose veins, 
hemorrhoids, hernia, and chronic bursitis. The whole 
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work, complete with indexes, is contained in some 300 
odd pages. The information it contains is required at 
some time by every practitioner of medicine and every 
day by hospital residents and interns. There was need 
for such a work and the need is now fully met. 


By-effects in Salvarsan Therapy and their Prevention 
with Special Reference to the Liver Function. V. 
Genner, M.D., Associate in Dermatology, Finsen 
Medical Light Institute, Copenhagen. 360 pages. 
Price Kr. 22. Levin & Munksgaard, Copenhagen, 
1936, 


There is a great need for such a comprehensive and 
careful study as this of the effects of salvarsan therapy. 
Salvarsan is used in an enormous number of cases, but 
still there occur after-effects of varying severity, the 
mechanism of which we do not quite understand. In 
this study the author takes up first the theory of our 
understanding of the by-effects of salvarsan, and then 
describes the clinical material on which his work is based. 
Erythema, jaundice, albuminuria and joint complaints 
resulting from the drug, each receive lengthy chapters. 
Part 2 is devoted to the prevention of these by-effects, 
especially with regard to using concentrated glucose 
solution as a solvent for the salvarsan. Part 3 is devoted 
to functional liver tests on syphilitics under treatment. 

We cannot speak too highly of the industry and care 
with which this study has been made. It constitutes a 
valuable contribution to the literature on syphilis. 


Squint Training. M. A. Pugh, M.R.C.S., L.R.C.P., 
Medical Officer in charge Orthoptic Department, 
Royal London Ophthalmic Hospital. 117 pages, 
illustrated. Price $2.50. Oxford University Press, 
‘London; McAinsh, Toronto, 1936. 


Orthoptic training at the present day involves the 
use of newly modified apparatus and a new technique. 
This book gives a practical classification of cases, an 
accurate method of measuring the deformity, and the 
technique of treating a squint. Chapter 1 deals with 
the classification of cases of strabismus. This is followed 
by preliminary investigation, binocular vision, methods of 
training, and methods of training cases with abnormal 
binocular projection and abnormal retinal correspondence. 
The selection of cases for operation and post-operative 
results, and the results of various methods of treatment 
are then dealt with. The book is well illustrated, well 
printed, and may be recommended. 


Detachment of the Retina. J. Cole Marshall, M.D., 
F.R.C.S., Senior Surgeon, Western Ophthalmic Hos- 
pital. 80 pages, illustrated. Price $2.50. Oxford 
University Press, London; McAinsh, Toronto, 1936. 


The tremendous development in the treatment of 
detachment of the retina during the past few years renders 
the appearance of this little book very timely. There 
bea: y is no one better equipped than the author to 
evaluate the progress so far. He has put down admirably 
and in concise form, with illustrations, the most important 
details of the various procedures elaborated in Europe 
and on this continent. The micro-puncture method of 
the Vienna school he deals with in greater detail, as this 
is the method he generally prefers himself. All interested 
in this field of operative work will find this book instructive 
and valuable reading. 


The Comparative Anatomy of the Nervous System of 
Vertebrates, Including Man. C. U. Ariens Kappers, 
M.D., Se.D., LL.D., the late G. Carl Huber, M.D., 
Se.D., and Elizabeth C. Crosby, Ph.D. two vols., 
1845 pages, illustrated. Price $16.00. Macmillan 
Co., New York and Toronto, 1936. 


This monumental work was begun some ten years 
ago with the idea of serving as a translation of Kappers’ 
“Die vergleichende Anatomie des Nervensystems”. But 


so much new material came in as the years went by that 
it was decided to make it an original work. The present 
book covers the material as based on available literature 
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In the course of extensive research in the Connaught Laboratories on the preparation 
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and on research at the Institute of Amsterdam and the 
Laboratory of Comparative Neurology at the University 
of Michigan, both of which have collaborated in the 
preparation of the text. Tribute is paid to the genius of 
Dean G. Carl Huber, whose support of the project was 
invaluable, but who unfortunately died before the book 
appeared in print. The work is extremely elaborate, 
with most extensive bibliographies. Wisdom has been 
shown in free use of line drawings in illustration. The 
book will be indispensable to all interested in the study 
and teaching of comparative anatomy. 


Medical History of Contraception. Norman E. Himes, 
Ph.D. 521 pages. Price $7.00. Williams & 
Wilkins, Baltimore, 1936. 


One of the main theses of this book is that the practice 
of contraception dates back not a few centuries but for as 
long as there has been any social life. There has always 
been a desire for children, but along with it there has also 
been a desire to control fertility. As regards organized, 
planned efforts to spread the knowledge of contraception 
however, it is different; only within the last century has 
there been any such effort. This apparent universality 
of contraception is therefore opposed to the view that 
the practice was responsible for the decay of any particular 
nations. The subject is an unusual one for historical 
treatment. The author gives extremely interesting details 
regarding the difficulty of getting books on human sexual 
life. Some public libraries will not catalogue such books 
even if they have them, and to get at them may call for 
unusual persistence and effort. And there was the addi- 
tional difficulty of tracing the evidence for early contra- 
ceptive methods, which seem to be scattered through the 
literature with almost complete lack of guidance. 

The book is a collection of most interesting material 
on the various methods of contraception throughout the 
centuries. The author makes it clear however that he 
holds no brief for or against contraception. He is only 
concerned in showing how intimately it is bound up with 
social evolution, and this he has done most efficiently. 
His book is evidence that opinion generally is becoming 
more liberalized on this side of the Atlantic, particularly 
medical opinion. The practical aspect of the matter 
has pérhaps been partly responsible for this aroused in- 
terest, for it is now impossible for medical opinion any 
longer to disregard the insistent demand for guidance in 
contraception. 


Pollen Grains. R. P. Wodehouse, Ph.D., Scientific 
Director, Hay Fever Laboratory, Arlington Chemi- 
eal Co., Yonkers, N.Y. 574 pages, illustrated. 
Price $6.00. MeGraw-Hill Book Co., New York, 
1935. 


Primarily this is a botanical work, but there is much 
in it of direct and important medical significance. The 
part played by pollen in causing hayfever and asthma is 
genérally recognized, but it is doubtful whether it is 
realized what physical factors govern the influence of 
pollen, e.g., the weight, the type of plant, whether insect 
or wind-pollinated, the pollination period, and so on. 
Dr. Wodehouse deals with all these points with clarity 
and authority. The first chapter deals exhaustively with 
a historical review of our knowledge of pollen, and further 
chapters take up methods of collecting pollen, its prep- 
aration for microscopic examination, its occurrence in 
the atmosphere, and the general aspects of hayfever. 
Those interested in allergy will find the book a most 
valuable guide in regard to the characters of pollen. 


Mental Health. F. E. Howard, Ph.D., Professor of 
Edueation and Psychology, Middlebury College, 
and F. L. Patry, M.D., Psychiatrist, State Educa- 
tion Department, University of State of New 
York. 551 pages. Price $3.50. Musson Book Co., 
Toronto, 1935. 


In this volume the writers have stressed the need 
for a practical approach to mental health problems, in 
order that more effective ways for favourable living and 
the development of hygienic personalities may be attained. 





Our complex social structure, and its increasing demands 
on adjustments of impulse, ideas, beliefs, etc., make 
more than ever necessary an understanding of the organ- 
ization of our psychobiological processes upon which 
mental health depends. The authors have stressed the 
build-up process to normal personality, that one may 
more easily see the reasons and mechanisms of mental 
deviations and the practical principles applied to their 
adjustment and prevention. The mental hygiene of sex, 
family relationships, childhood conditionings is discussed 
on well balanced psychological principles. The major 
aim of the writers, to help the student and professional 
worker to construct a view of his mental organization 
which will enable him to avoid more common patho- 
logical deviations from mental health, should meet with 
successful accomplishment, as those both trained and un- 
trained in the terms of psychological principles will find 
this book most interesting and practical reading. 


Vitamins in Theory and Practice. L. J. Harris, Se.D., 
Director of the Nutritional Laboratory of the 
Medical Research Council at the University of 
Cambridge, England. 240 pages, illustrated. Price 
$3.50. Cambridge University Press; Macmillan, 
Toronto, 1935. 


The material of this book formed the basis of a series 
of lectures given at the Royal Institution in London in 
1934. It is thus a semi-popular presentation of a subject 
of moment to everyone. The author has been engaged 
in research in this field for several years and has published 
numerous articles and reviews. The book is extensively 
illustrated and is written in a fascinating, distinctive style. 
The order of presentation develops the discovery and 
conception of vitamins as related to deficiency diseases 
and to experimental nutrition in two chapters. The 
most important and generally recognized vitamins are 
then dealt with in some detail individually in separate 
chapters. The book closes with a chapter on the re- 
lation of vitamins to practical dietetics. In summary 
this small volume represents a very readable account of 
the present knowledge of vitamins, free from details of 
chemical manipulation and the restriction of scientific 
reference. It can be thoroughly recommended as a ready 
and reliable means of acquiring the present outlook in a 
rapidly developing subject. 


The Balanced Diet. Logan Clendening, M.D., Profes- 
sor of Clinical Medicine, University of Kansas. 
Price $1.50. D, Appleton-Century Co., New York, 
1936. 207 pages, illustrated. Price $1.50. 


A clear, concise, authoritative volume on an important 
subject. It is essentially devoted to diet in health, but 
one chapter deals with diet in diseases and another with 
food fads. A satisfactory book to recommend to the 
public. 
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